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I I I 


INTRODUCTION 
'-)>  'lit,*,  yo-iu.nr 


J 


The  purpose  of  this  work  i • to'^expiorel^ome  possible  'future  oul- 

comes  of  the  recent  increase  In  oil  prices.  The  study  investigates  the 

pattern  of  the  future  price  structure  of  oil  and  energy,  the  resulting 

flow  of  revenues  to  the  OPEC  countries.  In  particular  to  the  Arab  oil 

producing  countries,  and  the  implication  of  these  deve iopnx:nts  to  the 

economic  growth  and  foreign  capital  accumulation  of  the  Middle  Eastern 

countries  on  one  hand  and  to  the  world  economic,  financial  and  monetary 

structure  on  the  other  hand.  n 

> 0 

Accordingly,  the  study  Is  divided  Into  three  parts.  Part\0«a  dealj 

with  the  market  for  energy  and  oi  | and  derives  iome^ -ftrtur«^cenar  los 

/ a 4 

with  the  emerging  projections  of^ih^  pr ice5»f-^i-U^  Part  JTwo  projects 
alternative  levels  of  oil  revenues  to  the  oil-producing  countries  and'~^ 

t, 

derives  from  these  projections  and  other  assumpt  ions^)est  imates  or  the 
future  economic  growth  of  the  Middle  Eastern  countries  and  4he  Implied-^ 
accumulation  of  foreign  capitally  these  countries. 

^’fart  Thre^l d I scusses  possible  Investment  strategies  concerning 
the  accumulated  capital  that  may  be  implemented  by  the  Middle  East  oil- 
producing  countries  and  analyzes  the  implications  of  the  world  economy. 

It  suggests  some  alternative  estimates  of  Investment  portfolios  to  which 
the  oil  revenues  may  be  directed. 

The  final  chapter  summarizes  the  findings  and  the  main  economic  and 


political  conclusions. 
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PART  one:  the  world  oil  market 


Our  main  purpose  is  to  lay  out  some  possible  scenarios  of  future 
possib  e prices  of  oil.  Many  experts  have  tried  in  the  past  to  fore- 
u prices  and  failed.  We  would  like  very  much  to  avoid  It.  We 
shal  therefore  present  the  complexity  of  the  problem  Involved  and 

alternative  future  price  patterns.  The  reader  will  be 
ab  e to  add  his  subjective  evaluation  to  each  of  these  patterns.  We 
will  use  them  in  order  to  derive  alternative  levels  of  future  oil 
revenues  and  then  concentrate  on  their  Implications  for  the  (a)  Inter- 

International  trade,  (c)  the  economic, 
jr^th  of  the  Middle  East  Countries,  (d)  their  Investment  strategies 
and  le;  the  economies  of  the  oil  Importing  countries. 

Three  complex  forces  determine  oil  prices: 


1 . The  supply  of  oil; 

2.  the  demand  for  oil; 

3.  the  competitive  structure  of  the  world  oil  market. 


Since  oil  is  only  one  form  of  energy  source.  It  must  be  regarded 

will  Ultcusslc 

WIN  nave  the  following  structure: 


1.  Estimations  of  supply  of  energy,  where  oil  Is  treated 
separately  from  non-oil  energy  sources.  (Chapter  I) 

2.  Estimations  of  demand  for  energy.  (Chapter  II) 

3.  Estimations  of  oil  demand  as  a residual  between  total 
energy  demand  and  non-oil  supply.  (Chapter  II) 

A description  of  the  competitive  structure  of  the 
world  oil  market.  (Chapter  III) 

5.  Analysis  cf  various  scenarios  of  world  oil  market 
structures.  For  each  of  these  scenarios  the  relevant 
deirond  and  supply  o'  oil  will  be  analysed,  from  which 
price  estimates  will  envfrge.  (Chapter  IV) 


I 

! 
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; Chapter  I 

r SUPPLY  or  ENERGY  AND  OIL 

shall  define  the  supply  of  oil  (and  energy)  as  a schedule 
• (function)  of  output  associated  with  various  price  levels.  Thus  the 

estimate  of  oil  (and  energy)  supply  for  any  future  period  is  not  a 
total  of  a certain  jnlqu'  quantity,  but  a schedule  of  quantities  In- 
creasing with  price.  With  the  increase  In  ene'^gy  prices,  there  is  a 

greater  Incentive  to  invest  in  exploration  and  to  p/roduce  incremental  | 

oil  and  other  energy  sources  at  higher  production  costs.  The  greater 
I price  covers  the  higher  incremental  cost  and  provides  profits  for 

I, 

r 

! those  who  are  engaged  in  this  activity. 

i One  should  differentiate  between  the  short-term  supply  schedule  and  the 

I 

j long-term  one.  Since  development  of  new  oil  fields  and  substitutes  ^ 

! 

I takes  time,  the  long-term  supply  schedule  Is  greater  than  the  short-term 

[ one.  This  may  help  to  understand  the  basic  structure  of  the  oil  supply  j 

schedule.  Due  to  the  low  prices  of  ol I In  the  recent  past,  each  country  J 

f ...  ^ 

that  had  oil  fields  limited  its  output  and  exploration  to  a very  low  ( 

f pace.  In  the  Middle  East  the  situtation  was,  however,  somewhat  unique.  ’ 

t . ' 

* Tremendous  oil  reserves  were  proven  by  relatively  low  Investment  and 

I 

j|  the  availability  of  oil  has  been  very  large.  The  cost  of  extracting  , 

the  oil  is  only  between  $0.10  and  $0.20  per  barrel  and  this  includes 
I . also  recovery  of  past  Investments.  This  unique  position  requires  that 

I we  break  down  the  world  oil  supply  Into  two  components  as  shown  In 

ft  * the  diagram  on  the  following  page. 
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Middle  Eastern  Schematic  Non-Middle  Eastern  Schematic 

Oil  Supply  Oil  Supply 

DIAGRAM  I 

The  diagrams  are  of  course  only  a fchematic  representation.  They 
indicate  that  the  Middle  East  can  produce  oil  In  ve ry  high  quantities 
at  relatively  very  low  and  quite  constant  cost  before  its  oil  reserves 
are  depleted. 

For  the  rest  of  the  world  the  situation  is  more  "normal".  The  dia- 
gram shows  first  that  the  initial  cost  is  higher  than  in  the  Middle  East 
and  also  that  furthe<  increases  in  oil  production  entail  escalating  costs. 

Technically,  we  could  combine  these  two  diagrams  Into  one  and  claim 
that  the  resulting  schedule  reflects  the  world  oil  supply.  This,  how- 
ever, is  very  misleading  since  it  distorts  the  actual  market  structure. 

It  would  be  right  only  if  the  oil  market  would  operated  under  "free" 
competition,  which  is  clearly  not  the  case. 

In  the  following  sections  we  shall  present  some  rough  estimates  of 
the  long-term  supply  schedule  of  oil  and  other  non-oil  sources  of  energy. 


3 
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••lon,-.er."  dS  .hr  period  repoi  red  hch  for  .he  deve.cp- 
of  pew  source,  of  fields  (froo  .he  heginnihg  of  explore., on  to  normel 
op.pu.),  end  .he  period  required  ,o  develop  subs.i.u.e  sources  and  echirve 
„orn«i  OU.PU.,  The  period  required  is  roughly  five  <o  fifteen  yeers. 

Again,  in  .he  Middle  Eas,  new  oil  fields  nw,y  be  recovered  and  In- 
crease .he  .o.el  proven  reserves  in  .he  long  run.  I.  is  .hus  possible 
,he,  .he  ncxinun,  feasible  output  of  oil  a.  the  very  Itv  prices  (either 
constant  or  rising  slowly)  is  much  greeter  then  the  present  meximum 
feasible  level.  Te.  despite  -he  fee.  the.  we  ere  no.  able  to  estimate 

these  long-term  supply  in  the  Middle  East,  it  is  no,  expected 

that  the  Middle-East  output  will  reach  even  its  present  maximum  feasible 
output  in  the  next  decade.  We  shall  concentrate,  therefore,  on  estima- 
ting the  long-term  supply  of  oil  and  non-oil  energy  in  the  non-Mlddle 

East  countries. 

The  supply  of  energy  (as  a function  of  energy  prices)  is  the  sum 
total  of  the  supply  of  the  main  source  of  energy:  petroleum,  gas.  coal, 

water  power  (hydroelecrlcity.  nuclear  energy,  solar  energy  and  other 
sources).  The  supply  of  petroleum  is  the  sum  of  the  supply  of  oil  f-t." 
oil  fields  and  the  supply  of  synthetic  fuels:  shale-oil.  tar  sands, 

liquefaction  of  coal.  Extracting  oil  from  these  sources  is  based  on 
certain  production  processes,  which  add  to  tim  cost  of  the  oil. 

Ue  shall  firs,  sunwarlie  estimates  of  the  supply  of  oil  from  its 
various  sources,  and  then  add  some  Indicative  estimates  of  the  supply 


of  other  sources  of  energy. 
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• Ppt  ro  leum 

Th.  suppl,  of 

"compcnents"’ 

IMitPd  States  "Normal"  48 
United  States--new  sources 
Western  Purope--new  sources 
OPEC""Middle  Past 
0P£C--non  Middle  East 

Oi?*Lbstit!ter''*  including  Canada.  Latin  America  and  others* 

' • U-S.  "Normal"  48 
TO..I  op.po,  „„  3.^ 

™r.Pt  pr,„  oof  p„H.f  „ M.  A.  ,H.s  ppfo.  ,0o  op.po, 

a trend  of  decline  of  about  2 percent  a year. 

Studies  ....  ,•„  ,f,  ^ 

cf  on  fro.  .HU  score.  .3  ,,  .3  3^,^  ^ 

.l.sticlU.s  of  „i,dc,  drillings,  soccess  r„lo  .nd  si«  of  dlscov.ri.s*« 
8.for.  opplying  ,H.s.  studl.s  to  our  porposes.  w.  should  no,.  ,h„: 

- fro.  ,h.  I550S  .0  I980S  ,h.r.  h.s  b..n  . tr.nd  tow.rds  . 
d.clin.  in  th.  SCI.  of  tho  supply  functions,  du.  to  th. 
exhaustion  of  the  available  resources. 

^Excluding  the  cormunist  countrleTTsee  abovV) 


'-f " ^ fnrni.u.  ,„dus,ru. 

— Hd.:  Johns  Hopkins  Pr.Tt;  196A 

of  N.tur.l  C.s’in"?he''u"s’  " Tn ’».so'" ' "?So'»tlon  and  the  Supply 
HPoch.  AM  ..yn  «»ourc.s  for  th.  r„,„rn.  K.I th^Ln.cd. 


***s..  Appendix  I for  s,™,ry  of  these  studies'  findings. 
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- The  estimates  of  these  findings  refer  to  the  lower  section 
of  the  supply  curve  (at  a low  price  range)  only. 

The  scale  effect  will  be  accounted  for  by  the  assumption  that  the 
whole  supply  curve  shifts  to  the  left  at  two  percent  a year,  so  that 
at  a price  level  of  $3  per  crude  barrel,  output  will  decline.  At  higher 
prices  we  apply  the  lower  estimates  of  elasticity,  about  .3,  to  the  lower 
scale  output.  We  regard  this  as  the  long-term  elasticity,  which  will 
be  reflected  in  the  I98O  output  (thus  "long-term"  in  our  case  is  seven 
years).  Specifically,  this  means  that  the  estimated  I98O  supply  at  $3 
Is  about  87  percent  of  the  1973  supply,  I .e.  , 2.5  billion  bbl.  At  high- 
er prices  the  amount  supplied  (at  .3  arc  elasticity)  is  estimated  as 
fol lows : 

TABLE  I 

ESTIMATED  SUPPLY  SCHEDULE 


OF  "NORMAL"  kB  AT  I9B0 

Price  $ 

Output  (b.bl) 

$3 

2.5  : 

$4 

2.7 

$5 

3.0  1 

$6 

3.2  1 

$7 

3.3  I 

$8 

3.5 



3.6  ! 

For  1985  we  assume  the  same  supply  curve. 

The  Federal  Energy  Administration  (FEA)  estimates  of  the  normal  kB 
output  at  different  prices  are  considerably  lower.  For  I98O  It  estimates 
an  output  of  2.1,  2.2,  and  2.k  billion  bb>s.  at  prices  of  %k , $7  and  $11 
per  bbl.  At  these  same  prices,  output  will  reach  2.1,  2.6  and  3-3  bill- 
ion bbis.  In  1985.  The  range  of  price  elasticity  of  supply  for  I98O 
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estitTWted  by  the  FEA  is  cxtren«ly  low;  .08  to  .2.  For  I985  these  elas- 
i.icities  are  somewhat  higher  (.35  to  .5). 

2 . United  Statcs~~New  Sources'' 

'■»)  Secondary  and  tertiary  recovery  of  old  oil  fields,  the  normal 
technique  extracts  only  about  1/3  of  the  oi : . Using  available 
techniques  for  further  recovery  will  result  in  estimated  cost 
of  about  $10  per  barrel.  The  reserves  are  estimated  at  30bbl. 
However,  assuming  that  by  I985  more  efficient  techniques  will  be 
applied  it  will  be  possible  to  extract  about  or,.*  half  of  »hese 
reserves  at  a cost  of  $5“6  per  barrel.  Annual  output  in  '985 
Is  thus  estimated  at  1/2  billion  barrels.  Additional  output 
of  1/2  billion  barrels  is  possible  at  $10  per  barrel.  No  output 
is  accounted  for  in  I98O. 

t*)  Offshore  48:  The  reserves  are  estimated  between  IO-50  billion 

barrels.  Annual  output  in  I98O--I/2  billion  barrels  and  In  I985-- 
! billion  barrels.  Cost:  $^*-5  per  barrel.  (The  FEA  estimates 

are  s imi  lar) . 

c)  Aiaska--Prudhoe  Bay;  Reserves  are  estimeted  at  15*30  billion  bar- 
rels. Cost:  $l»-5  per  barrel.  Output  in  I98O  (and  I985)-- 

1 billion  bar. els  (The  FEA  unofficial  estimates  are  .3  billion 
barrels  In  1980  and  .5  billion  barrels  in  1985). 


* This  section  draws  to  a great  extent  from  discussions  with 
Herman  Kahn. 


u 
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Alaska--Naval  reserves:  This  area  has  been  explored  only  rouqhly, 
It  indicates  a significant  probability  for  tremendously  high 
reserves;  25*120  billion  barrels.  It  is  assumed  that  output 
from  this  source  will  not  start  before  the  I98OS.  In  I985  how- 
ever, the  output  may  reach  a level  of  I or  2 billion  barrels. 

The  cost:  $5*6  per  barrel. 

0ut~cont  i nent  shelf:  This  source  has  not  yet  been  explored.  It 
is  assumed  that  recoverable  reserves  as  of  I985  will  reach  about 
30  billion  barrels.  Output  in  I985  may  reach  I billion  barrels. 
Cost:  $5*6  per  barrel. 

Other  sources : It  is  reasonable  to  assume  that  at  high  prices 
the  incentive  to  explore  further  sources  of  oil  will  material- 
ize in  some  unexpected  recoveries.  We  therefore  'guest Imate" 
that  by  1985  additional  supply  will  appear  at  a price  range  of 
$6*8  per  barrel.  We  indicate  here  a figure  of  I blllloi,  bar* 
rels. 

These  supply  sources  are  summarized  in  the  following  table: 

TABLE  2 

ESTIMATEO  SUPPLY  SCHEDULE  OF  NEW  SOURCES 
OF  6ti  IN  The  u.$.a.z  19B0.  190$ 
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Total  cunujl  at  i vf  supply  of  l tiu  U.S.  at  1980  ami  1985  is  the  sum 
total  of  the  Normal  output  and  new  sources.  This  supply  schedule 
is  indicated  below  (at  rounded  flou'^es). 

T SLi  3 

tSTiMATEO  U.S.  SUPPLY  SCHEDULE:  1980.  I98$* 


(billion  barrels/year) 

Price 

1980 

1985 

$/bbl 

Output 

Output 

3 

2.5 

2.5 

3.0 

3.0 

5 

f«.5 

6.0 

6 

f* **.7 

7.5 

7 

i«.8 

8.5 

8 



9.5 

This  "long-term"  supply  schedule  is  just  a reference  base.  It  is 
subject  to  a great  number  of  r.ual  i fi  cat  Ions , since  it  is  based  on  a large 
number  of  strong  assumptions  and  guest imates And  indeed.  It  differs 
greatly  from  the  FEA  estimates.  We  feel,  however,  that  the  latter  pro- 
jections underestimate  the  effectiveness  of  the  high  price  incentive  on 
the  development  of  oil  output.  Yet,  since  the  viiole  question  is  subject 
to  uncertainty,  we  have  no  other  choice  but  to  select  some  "reasonable" 
benchmarks,  and  apply  a sensitivity  analysis.  This  will  be  made  in  the 
course  of  analyzing  the  market. 

Another  point  that  should  be  noted  is  that  this  schedule  assumes 
certainty  with  regard  to  the  oil  prices.  If.  for  example,  future  oil 
prices  at  the  higher  range  are  uncertain,  it  will  greatly  reduce  the 


*The  figures  are  rounded  to  a direction  that  "smooths"  the  schedule 
somewhat . 

**Hopefully  the  errors  In  these  guest imates  cancel  each  other,  at  least 
partly. 
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incentive  to  explore  or  develop  sources  which  are  expected  to  cost 
56*8  per  barrel.  This  has  a direct  implication  to  the  price  policy 
in  the  U.S.  (see  below). 

The  supply  elasticities  implied  from  this  supply  schedule  are: 

TABLE  h 

PRICE  ELASTICITY  OF  U.S.  PETROLEUM  SUPPLY,  I98O.  i98$* 


Price 

(5  per  barre 1 ) 

1980 

Elasticity 

T9H5 

Elasticity 

k 

0.60 

0.60 

5 

2.0 

k.O 

6 

0.20 

1.25 

7 

0.20 

0.80 

8 

0.20 

0.80 

* Figures  are  rounded 


It  turns  out  that  the  supply  elasticity  for  I98O  at  low  prices 
is  about  .6  (the  exception  of  2.0  at  $5  results  from  the  Aiaskan-- 
Prudhoe  Ba/'s  oil  that  Is  a I ready  being  developed.  Excluding  this  source 

we  have  at  $5  an  elasticity  of  .67).  At  a price  range  greater  than  $6, 
the  elasticity  is  low,  about  .2. 

As  to  1985,  the  supply  is  more  elastic.  The  high  elasticity  of 
the  $li*5  price  range  results  from  the  estimate  that,  at  this  price  ra.ige, 
high  output  will  appear  from  Alaska  and  offshore.  The  price  elasticity 
at  the  higher  price  range  is  estimated  at  .8. 

3 . Western  Europe 

There  is  extremely  limited  information  on  which  to  base  estimates 
of  oil  supply  schedule  of  Western  Europe.  The  main  source  is  the  North 
5>es.  Houthaker  and  Kennedy**  assume  that  by  I98O  the  annual  oil  output 
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of  thr  North  S.-a  will  be  close  to  1.5  billion  barrels.  Odcir  indicates 
^ total  oil  output  for  Western  Europe  of  2.2  billion  barrels  by  l?80. 
and  2.75  billion  barrels  for  1985.  Both  assune  a price  level  not  smaller 
than  $5  per  barrel.  These  references  are  the  basis  for  the  following 

rough  guestinate. 


TABLE  S 

WESTERN  EUROPE  OUTPUT:  I98O,  1985 

(billion  barre Is/year) 


Price 

IT5o 

I9H5 

($) 

Output 

Out  put 

3 

0.5 

0.5 

k 

1.0 

1.0 

5-8 

1.5 

2. IS 

The  implicit  assumptions  here  are: 

a.  At  low  prices  there  will  be  some  development  in  the  1970s. 
but  if  prices  rnmain  low,  It  will  stop  in  the  I98OS. 

b.  For  technological  reasons  it  is  hard  to  increase  output  beyond 
1.5  billion  in  I98O.  But  by  1985  it  will  be  possible  to  util- 
ize the  capacity  as  predicted  by  Odell. 

This  estimate,  however,  is  subject  to  great  uncertainty. 

k.  0PEC--Middle  East 

As  we  have  seen,  the  supply  schedule  of  the  OPEC  Middle  Eastern 
countries  is  horizontal  at  a very  low  level  of  $.10-. 20  per  barrel. 

*0dell,  P.R.  . "The  Availability  of  Indigenous  Energy  in 
1973- 1998  wi  th  Special  Reference  to  Oil  ind  Natural  Gas,  1st  Worl 
Symposium,  Energy  and  Raw  Material  v,  Paris,  June  197^*. 
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With  transportation  cost  it  anxiunts  to  $1.50  per  barrel.  We  shall  treat 
this  source  of  oi ’ separately  when  we  analyze  the  role  of  these  countries 
in  the  market  structure.  Having  monopolistic  power,  we  do  not  regard 
the  coot  curves  of  these  countries  as  supply  curves. 

5 • 0PEC~~Non-H i dd I c East 

Since  the  non  Middle  East  countries  provide  only  a small  share  of 
the  OPEC  oil,  We  take  these  countries  as  a group  and  assume  that  they 
will  provide  their  "normal"  output  at  a price  of  $6  per  barrel.  Higher 
prices  will  induce  them  to  increase  output  gradually,  reaching  3 percent 
growth  per  year  at  $8.  Their  total  I98O  output  will  be  as  follows; 

TABLE  6 

PROJECTED  OUTPUT  OF  OPEC  MON-MID  EAST  COUNTRIES 

•T»98b)  


Price 

-JiL_ 

Output 

(billion  barrel s/vear) 

3 

2.9 

i( 

3.0 

5 

3.2 

6 

3.3 

7 

3.5 

8 

3.6 

The  implicit  price  elasticity  of  this  supply  schedule  Is  between 
.1  at  the  lower  price  range,  and  .2  at  the  higher  one.  For  I985  we 
assume  an  output  greater  by  10  percent,  at  each  respective  price  level. 


HI 


6 ■ "Res I of  the  Wo.  I cj" 

The  "Rest  of  the  World"  ou.put  (excluding  the  con,nunist  countries) 
in  1973  was  r.6  billion  barrels.  We  assume  a supply  elasticity  similar 
to  that  of  non-Middle  East  OPEC  countries  (between  ,1  and  .2).  We  have 
the  following  supply  schedule  for  I98O: 


PRICE($) 

1980  OUTPUT 

. (billion  barre 1 s/vear) 

3 

2.4 

k 

2.5 

5 

2.7 

6 

2.8 

7 

2.9 

8 

3.0 

1985  supply  schedule  is  assumed  to  be  10  percent  'reater. 

/ . Synthetic  Fuel 

Technologically  it  is  possible  to  produce  oil  from  various  sources, 
at  an  estimated  cost  of  $7*9  per  barrel.  At  this  cost  there  is  no  long- 
term economic  constraint  on  supply  that  may  be  repaired  to  fill  up  a gap 
between  all  conventional  petroleum  sources  of  supply  and  world  demand. 
Indeed  the  cos:  estimate  may  change  with  the  gaining  of  practical  exper- 
ience. Nevertheless,  we  chose  the  higher  price  figures  on  which  to  base 
our  analysis.  We  assume  that  at  a price  of  $9  per  barrel,  the  long-term 
supply  of  all  these  sources  put  together  is  horizontal  (i.e.,  "unlimited") 
at  the  possibly  required  range  of  output. 

Since  it  takes  time  to  develop  these  sources,  we  assume  that  the 
"unlimited"  output  can  be  reached  by  I985.  This  may  not  be  the  actual 
case.  If  programs  to  develop  these  substitute  sources  are  not  vigorously 
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pushed  ahead,  the  1985  supply  of  oil  from  these  sources  may  very  well 
be  limited.  The  assumption  of  "unlimited"  supply  is  based  only  on  tech- 
nological feasibility,  and  not  on  p>olitical  or  institutional  possible 
barriers. 

In  1980  the  output  of  oil  from  substitute  sources  will  of  course 
be  limited.  We  assume  it  can  reach  a level  of  1/2  billion  barrels,  all 
produced  in  the  U.S. 


8.  Summary 

The  world  estimated  schedule  of  petroleum  for  I98O  and  I985  (exclud- 
ing the  Middle  East  and  the  communist  countries)  Is  summarized  in  the 
fol lowing  table  and  diagram. 


TABLE  7 

SUMMARY  OF  ESTIMATED  OIL  SUPPLY  SCHEDULE  OF  NON-MIDDLE  EAST  COUNTRIES.  I98O.  1985 

(billl  on  barrels /year) 


Price 

1980 

1985 

($) 

U.S. 

Dther  Non- 

U.S. 

Other  non 

Total 

lid  East 

Hid  East 

countries 

countries 

3 

2.5 

8.3 

2.5 

6.3 

8.8 

1 

3.0 

9.5 

3.0 

7.0 

10.0 

5 

'♦.5 

II. 9 

6.0 

9.3 

15.3 

6 

‘♦.7 

12.5 

7.5 

9. I* 

16. 9 

7 

<«.8 

12.7 

8.5 

9.7 

18.2 

8 

5.0 

13. 1 

9.5 

10.0 

19.5 

■ 

Li 

'unlimited" 

— 

"un  1 imi  ted' 

The  supply  elasticity  for  I98O  at  the  price  range  of  $3  to  $6  per  barrel 
averages  .6,  between  $6  and  $8  it  averages  .25.  For  1 985  the  respective 
elasticities  (excluding  substitutes)  are  1.0  and  ,k. 
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Pr  i cc 

8 

7 

6 

5 

U 

3 

2 

I 

0 


U.S. 

I960  1985 


_quant i ty 


diagram  2 

Coal 

. j : 

950  to  8 percent  In  1973.  However  at  nr' 

-than  SI.  per  crude  barrel,  its  sha  . * - P-ces  hipt 

but  rather  to  increase  foil  ^ ' *ny 

• Following  Walter  Levy,**„. 

assume  that 

coal  output  will  ho  I — — 

—-on  ratiT^TTr^^^ 

**  W.  Levy  -VnrlH  n-,  COal  . 

dtfal^rs.  July  isyl.  ^°°‘"-^t.on  or  International  Chaos."  Foreign 
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at  a price  of  $7  per  barrel,  the  output  and  consumption  of  coal  will 
rise  k percent  per  year  up  to  I98O.  At  a price  of  $li  per  barrel  we 
assume  two  percent  output  growth.  At  prices  higher  than  $7  per  barrel 
we  do  not  have  estimates  of  coal  supply,  but  given  the  assumption  of 
unlimited"  supply  of  oil  subst  i tutv's  , wo  do  not  have  to  reiy  on  such 
coal  supply  estimates. 

Thus  the  I98O  coal  supply  is  summarized  as  follow,: 

$3  : 6.75  billion  oil  bbl.  equivalent 

" 7-75  billion  oM  bbl.  equivalent 

$5*7:  9-00  billion  oil  bbl.  equivalent 

For  1985  we  assume  a further  increase  by  ten  percent  (l.e.  •^wo 
percent  per  year)  . 


C . Natural  Gas 

The  world  output  of  natural  gas  In  13^3  (excluding  conmunlst  coun- 
tries) was  ik  trillion  cubic  feet,  i .e. , 6 billion  oil  barrels  equivalent. 
This  output  is  assumed  to  increase  stepwise  from  two  percent  per  year  at 
a price  of  to  three  percent  at  $5.  four  percent  at  $6  and  five  per- 
cent at  $7*8.  Thus  we  have  the  following  supply  schedule  for  lf,80. 


PRICE  1980  GAS  SUPPLY 


For 

per 


1985 

year) 


$3 

6.0 

$1* 

6.9 

$5 

7. A 

$6 

7.9 

$7-8 

8.5 

we  assume  a further  increase  of  te».  percent 


(l.e.  two  percent 
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If- 

0 Other  Sources  of  Enorgy 

Other  sources  of  energy,  like  hydroe lec t • i c i t y . nuclear  energy, 
solar  energy,  etc.,  amounted  in  1973  to  2.5  percent  of  the  total  out- 
put of  energy,  which  is  an  equivalent  of  about  .8  billion  barrels.  It 

is  assumed  to  reach  in  I98O  and  1985  respective  levels  of  1.2  and  2.0 
bill! On  barrels. 

f • Non-Oil  World  Energy  Supply 

The  above  estimates  of  the  non-oil  energy  supply  schedule  of  the 
various  sources  are  surrwnariaed  in  the  following  table.  The  schedule  is 
"smo/thed"  somewhat  by  a simple  interpolation. 

table  8 

ESTIMATES  OF  NON-OIL  WORLD  ENERGY  SUPPLY  I980.  iqgi; 

(billion  barre Is/year) 


PRICE 
CS/bbI) 

1980  quantity 

1985  QUANTITY 

3 

|i*.0 

lit.O 

k 

15  8 

18.0 

5 

17. 1 

19.0 

6 

18. 1 

20.0 

7 

18.5 

21.0 

8 

18.7 

21.0 

9 

18.7 

21.0 

We  shall  later  n«ke  use  only  of  the  I98O  estimates.  The  I985  ones  we 
brought  in  o^der  to  provoke  comments,  which  may  improve  them. 
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P . U.S.  Non~Oil  Energy  Supply 

The  non-oil  energy  supply  for  the  U.S.  was  derived  on  the  basis 
of  the  same  assumptions  as  in  the  preceding  world  case.  The  I980s 
estimates  arc  summarized  below. 

TABLE  9 

ESTIMATES  OF  U.S.  NON-OIL  ENERGY  SUPPLY.  1980 
(billion  barrels/year) 


PRICE ($/bbl 


QUANT  I TV 


3 

i* 

5 

6 

7 

8 
9 


7.2 
8. 1 
8.7 

9.2 

9.5 

9.6 
9.6 
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During  the  post  World  War  II  period  the  world  oil  consumption 
incre&sed  steadily  and  quite  fast,  from  2.76  bil.  bbis  in  I95O  to  20.5 
bil.  bbIs  in  1973.  «in  annual  rate  of  increase  of  more  than  9 percent.  On 
the  basis  of  this  past  development.  pre-October  I973  projections  were  made 
that  estimated  that  total  demand  would  Increase  roughly  at  7 percent  per 
year.  According  to  these  estimates,  I98O  consumption  would  be  about 
31.8  bil.  bbis.  or  55  percent  greater  than  in  1973.  (This  Is  the  medium 
among  three  projections.) 

Given  the  relatively  small  Increase  In  oil  production  In  the  non- 
OPEC  countries  and  the  trememdous  availability  of  reserves  In  the  Mid 
East,  it  was  estimated  that  by  I98O  the  Mid  East  would  account  for  kO 
percent  of  total  oil  production  as  compared  to  30  percent  In  I970  and  25 

ft 

percent  in  I960.  Thus  it  was  generally  expected  that  the  dependence  of 
the  world  on  Mid  East  oil  production  would  increrse  to  critical  levels. 

These  estimates,  however,  should  be  viewed  In  the  context  of  the 
overall  demand  for  energy.  We  shall  therefore  start  our  discussion  with 
this  subject. 

Every  forecast  of  future  energy  (end/or)  oil  demand  must  take 


Into  account  the  factors  that  affect  demand  by  explicitly  forecasting  the 
magnitude  of  these  factors  and  by  inquiring  into  the  nature  of  their 
effect  on  demand.  T»*o  main  factors  will  be  discussed  here,  the  price 
level  and  the  Income  level. 
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A . F Ilf  I’l  i I I-  I I I ■ I i I i 

The  effect  of  price  on  tF»e  atrvjunt  denvinHed  is  often  an  important 
Factor.  The  pre-October  1973  estim.ates  of  future  oil  consumption  implic- 
itly assumed  that  the  price  of  oil  would  not  appreciably  rise.  This  may 
be  a source  for  errors.  Obviously  the  lower  the  price  the  greater  the 
amount  demanded.  The  price  effect  is  measured  by  its  elasticity.  Elas- 
ticity is  a coefficient  that  shows  the  percentage  by  which  the  quantity 
demanded  rises  as  a result  of  a one  percent  price  reduction  (or  the  other 
way  around,  i.e.,  the  percentage  of  quantity  reduced  resulting  from  a one 
percent  price  increase).  Since  quantity  and  price  change  in  opposite 
directions,  the  price  elasticity  is  a coefficient  less  than  zero. 

During  the  1950s  and  the  1960s  oil  prices  were  decreasing  from  an 
average  of  $2.0^*  per  barrel  in  ig'^S  to  $1.30  per  barrel  in  196^.  In  view 
of  the  world  inflation  during  those  years,  the  real  price  declined  to  one- 
third  (1)  of  Its  I9li8  level.  Without  shifting  the  discussion  to  the 
reasons  for  this  decline  (whether  it  was  an  outcome  of  free  competition 
or  was  (perhaps)  a "grand  design"  of  controlling  bodies  on  the  market), 
it  clearly  accelerated  the  rale  of  increase  of  oil  consumption.  This  is 
explained  by  the  following  reasons. 

1.  It  encouraged  the  substitution  of  oil  for  coal.  And  indeed 
the  share  of  coal  in  total  world  ener  y consumption  declined 
from  6l  perv."nt  in  1950  to  28  percent  in  1973,  while  the 
percentage  of  oil  in  energy  consumption  Increased  from  28 
percent  in  1950  to  kS  percent  In  1973. 

2.  It  was  profitable  to  develop  energy  Intensive  production 
technologies,  since  they  substituted  other  inputs  at  a 
declining  energy  cost. 
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3-  It  was  not  worthwhile  to  develop  technologies  and  methods  that 
save  energy  since  the  value  of  'he  savings  was  lower  than  the 
cos  t . 

So  the  Pc.  trend  of  fast  Increase  in  oil  consumption  resulted  not 
only  from  the  past  increase  in  the  national  product,  but  also  from  the 
declining  price  level. 

B . The  Income  Llasticity 

The  effect  of  increasing  income  cn  demand  is  measured  by  the  Income 
elasticity  of  demand.  This  measure  shows  the  percentage  increase  of 
demand  resulting  from  a one  percent  increase  in  income  or  Gross  National 
Product  (GNP)  under  constant  prices.  Since  the  historical  data  on  In- 
creasing oil  consumption  reflects  a period  of  declining  prices  a simple 
relationship  of  these  two  variables  overest I mates  the  income  effect.  In 
other  words,  the  past  ratio  of  increased  consumption  to  increased  income 
Incorporates  the  positive  effect  on  consumption  of  the  declining  prices. 
Once  .he  price  elasticities  are  estimated,  the  price  effect  on  past  con- 
sumption can  be  separated  out  and  the  income  elasticity  thus  estimated 
without  bias.  In  fact  the  two  elasticities  are  estimated  s Imul  ta.ncous  ly 
by  the  same  statistical  method.  One  should,  however,  note  that  the  lower 
the  estimate  of  price  elasticity  the  greater  the  associated  Income  elas- 
ticity. Thus  consistency  requires  that  the  selection  of  Income  and  price 
elasticities  be  made  together. 

C.  Empirical  Estintates  of  the  Price  and  Income  Elasticities  of 
Demand  for  Oil 

The  most  comprehensive  estimates  of  the  price  elasticity  and  income 
elasticity  of  demand  for  oil  products  were  made  by  Houthakker.  His  econo- 
metric model  estimates  the  short  term  elasticity  as  well  as  a parameter 
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which  reflects  the  time  adjustment  of  demand.  From  these  two  estimates, 
the  long-term  elasticity  Is  derived.  Houthakker  applied  this  model  to 
various  energy  products  of  different  regions  and  countries  in  different 
time  periods.  A selected  summary  of  his  estimates  is  shcrwn  in  the 
fol lowing  table^; 

TABLE  10 

LONG-TERM  DEMAND  ELASTICITIES 


— iiiniiiiii  \vm 

Income  Elasticity 

u.s. 

Gasol i ne 

-.24 

+ .98 

lOECD 

Gasoi i ne 

-.82 

+1  .30 

O.S. 

Residential 

Oil 

-i.OO 

+1  .60 

OECD 

Res  1 dent  I ai 

01 1 

-1.58 

+1  .60 

Res  I dent lai 

EIrctrIcity 

-.80 

♦1 .41 

Projections  of  world  demand  and  supply  of  oil  presented  by  Houthakker 
and  Kennedy  imply  price  elasticities  of  aggregate  demand  for  oil  on  a country 
basis  as  follows: 

Japan:  -.75 

Europe:  -.20  to  -.40 

U.S.A.:  -.30 

The  price  elasticity  estimates  for  the  specific  products  are  extremely 
high.  Yet  the  Implied  price  elasticities  for  the  aggregate  country  demand 
are  lower. 

Ho’Jthakker's  findings  Indicate  surprisingly  high  long-term  price 
elasticity.  Even  If  we  take  the  lower  range  figure  of  about  ".30,  it  will 
have  a substantial  effect  on  future  demand.  If  the  price  level  In  I98O 
Is  still  three  times  higher  than  in  1973.  the  totai  oi  i consumption  in 

*Ktouthakker , H.  S.  and  Kennedy,  M. , "Demand  for  Energy  as  a Function 
of  Price,"  unpublished  paper,  December  I973-  ; Houthakker,  H.  S.,  "The 

Price  Elasticity  of  Energy  Demand,"  Mlmeo,  Committee  for  Economic  Develop- 
ment, December,  1973- 
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i960  win  be  about  35  percent  lower  than  It  would  have  been  at  constant 
prices.  It  also  means  that  If  the  price  of  energy  In  1970  had  remained 
at  Its  real  I9^i8  level,  that  Is  some  100  percent  above  Its  actual  level, 
total  consumption  m 1970  would  have  been  15  percent  lower  than  It 
actua I ly  was . 

Indeed,  one  should  read  Houthakker's  results  with  care  (as  he  him- 
self Indicates).  They  are  based  on  some  oil  products  In  a partial 
market  and  moreover  they  measure  the  elasticity  at  the  lower  price  range. 
Since  elasticity  at  a higher  range  may  be  different,  it  is  hard  to  pro- 
ject from  past  findings  elasticities  that  apply  to  the  future.  That  Is 

why  we  have  chosen  Houthakker's  lower  estimates  rather  than  the  higher 
ones . 

A second  source  for  calculating  elasticity  Is  Implicit  In  the  demand 
forecast  by  the  Federal  Energy  Office  (dated  June  3,  I97'»).  From  the 
different  consumption  levels  forecasted  for  1985  at  $1*,  $7,  and  $11  per 
crude  barrel,  the  implied  demand  elasticity  for  energy  Is  -.  |Q  and  for 
oil  ;^J0.  The  greater  elasticity  of  oil  demand  Is  explained  by  the  pos- 
sible Substitution  between  oil  and  other  energy  sources. 

On  the  basis  of  these  findings  we  chose  to  anclyze  the  sensitivity 
of  energy  demand  with  respect  to  the  following  20  con*>inatlons  of  price 
and  income  elasticities. 

Price  elasticity:  -.10;  -.20;  -.35;  -.50. 

income  elasticity:  +.50;  1-.75;  +1.00;  ♦1.25;  +1.50. 

For  details  see  Appendix  2. 

We  shall  proceed  here,  however,  with  9 plausible  contlnatlons  of 
np-  -.10,  -.20,  -.35  and  Ny-  .75,  |.00  and  1.25. 


H1-2239-'>» 


2li 

0 of  1980  world  fnerQY 

0„  th.  b.,-.s  of  fhc  d„co»ioo  .od  the  coosidorof.oos  pr.s.o»d  ,o 

«„eodU  2,  -c  00.  C0o.d  fo  -eofcseof  fOe  oa.fc.  of  fO.  dodood  fooc.foo 
for  eoorgy  by  the  followlhO  schematic  diag'*"'- 

OIAGRAM  3 * 

<;CHEHATIC  ENERGY  DEMAND 


given  economy.  mus.  cv^..  r 

demand  wl.l  not  f.U  below  Q„.  «».ever.  shoold  prices  decline  the  demand 
will  Increase  from  Q„  op,  I"  such  a manner  that  the  elasticity  of  the 
demand  curve  in  the  section  to  the  right  of  Is  constant  and  egual  to 
the  empiricany  derived  estimates  of  elasticity.  The  demand  funct 


(1)  P - _JL- 

Or  alternatively: 

(2) 
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The  price  elasticity  of  this  function  is: 

Thus,  the  price  elasticity  declines  as  Q decreases  (i.e.,  as  price  In- 
creases). 

On  the  basis  of  1973  price  and  consumption,  alternative  parameters 
of  K were  derived  for  alternative  levels  of  price  elasticity.  This  pro- 
vided us  with  a scries  of  alternative  demand  functions  for  1973-  The 
1900  estimates  are  derived  from  the  IS73  functions  by  increasing  the 
values  of  the  parameters  and  K by  a certain  proportion.  Assuming  In- 
come will  rise  31-6  percent  in  the  1973"I90O  period  (i.e.,  ^ percent  a 
year),  this  proportion  is  simply  0.316  * (N^-  the  income  elasticity). 

The  1900  energy  demand  function  is  thus 

(I.3I6N  )K 

Q|980  ■ (l.3l6Ny)Q„  ♦ I . 

The  following  table  presents  nine  such  world  demand  schedules  of 
energy  for  1900,  for  various  combinations  of  price  elasticities  (-.10, 
-.20,  -.35)  and  income  elastic! tics  (0.75.  1.00,  1.25).  It  Is  followed 
by  a diagram  of  these  functions. 

TA8LF.  II 

ESTIMATED  WORLD  ENERGY  DEMAND  SCHEDULE,  1900 


Income  Elasticity 

T75 

ITOT 

• r.  s r ' n 

Price  Elasticity 

. 10 

.20 

.35 

. 10 

.20 

.10 

.35 

Price 

S3 

38.0 

38.0 

38.0 

60.6 

60.6 

60.6 

62.8 

62.8 

62.8 

S'* 

37.0 

36.1 

36.7 

39.6 

38.6 

36.9 

61.8 

60.7 

39.1 

S5 

36.5 

36.9 

32.7 

38.8 

37.2 

36.7 

61.  1 

39.6 

36.8 

S6 

36.1 

36.2 

31.3 

38.6 

36.6 

33. 3 

60.7 

38.5 

35.3 

S7 

35.8 

33.6 

30.6 

38.1 

35.8 

32.3 

60.6 

37.9 

36.3 

58 

35.6 

33.2 

29.7 

37.9 

35.6 

31.6 

60.1 

37.5 

33.5 

S9 

35.6 

32.3 

29.1 

37.7 

35.0 

31.0 

60.0 

37.1 

32.8 

SIO 

35.3 

32.7 

28.7 

37.6 

36.7 

30.5 

39.8 

36.8 

32.3 

$11 

35.2 

32.5 

28.3 

37.5 

36.5 

30.1 

39.7 

36.6 

31.9 

SI2 

35.1 

32.3 

28.0 

37.6 

36.3 

29.8 

39.6 

36.6 

31.6 

high 

36.2 

30.6 

26.7 

JLJl 

Jhl. 

26.3 

?8.5 

JiLi. 

Lilli 
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It  should  be  noted  thav  the  elasticity  by  which  this  function  is 
identified,  refers  only  to  one  point  where  price-  S3.  At  higher  prices 
the  elasticity  fails  sharply,  reaching  zero  at  high  prices.  Detailed 
description  of  these  schedules  and  their  elasticities  appear  on  the  com- 
puter prints  of  Appendix  2. 

£ , Estimates  of  V/orld  Demand  for  Oil,  1980 

The  demand  for  oil  is  defined  as  the  balance  between  the  demand  for 

energy  and  the  supply  of  non-oi i energy.  The  demand  for  oil  is  more 
elastic  than  the  demand  for  energy  as  a whole,  because  it  is  affected 
by  two  factors:  (I)  the  price  elasticity  of  energy  demand,  and  (2)  the 

price  eiastlrity  of  non-oil  supply.  Thus  as  price  rises,  the  amount 
demanded  for  oil  falls  more  rapidly  than  that  for  energy. 

In  the  following  tables  and  diagrams  we  present  nine  alternative 
oil  demand  curves  for  the  world.  These  demand 

schedules  are  derived  from  the  nine  energy  demand  functions  presented 
In  the  preceding  section.  Thus  they  constitute  combinations  of  three 
price  elasticities  for  energy  (-.10,  -.20,  -.35)  and  three  Income  elas- 
ticities (.75.  i.OO,  1.25).  Altogether  we  have  constructed  27  oi I 
demand  curves  (for  the  world  and  for  the  U.S.).  The  nine  curves  pre- 
sented here  are  derived  from  the  base  estimate  of  non-oi I supply.  Another 
set  of  nine  curves  is  constructed  under  non -o 1 1 supply  smaller  by  10  per- 
cent than  the  base  estimate  (-10  percent),  and  the  third  set  Is  for 
oil  supply  greater  by  10  percent  than  the  base  estimate  {+10  percent). 
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TABLE  I? 


ESTIMATED  WORLD  OIL  DEHAND  SCHEDULE,  I98O 


Price 

$3 

$5 

$6 

$7 

$8 

S9 

SIO 

$11 

$12 


— 

1 .20 

.35 

. 10 

.20 

1-35 

.10 

.20 

.35 

1 

.0 

2I«.0 

2i*.0 

26.4 

26.4 

26 

.4 

28 

1 

.8 

28.8 

28.8 

21 

.2  i 

20.3 

18.5 

23.6  ' 

22.6 

21 

. 1 

26 

.0 

24.9 

23.3 

19 

.k 

17.8 

15.6 

21.7  1 

i 20.0 

‘7 

.6 

24 

.0 

22.3 

19.7 

18 

.0 

16.  1 

13.2 

20.3  1 

18.3 

15 

.2 

22 

.6 

20.4 

17.2 

17 

.3 

15.1 

11.9 

19.6 

J 17.3 

13 

.8 

21 

.9 

19.4 

15.8 

1 6 

.9 

1^.5 

1 1.0 

19.2 ! 

16.7 

12 

.9 

21 

.4 

18.8 

14.8 

16 

.7 

U.2 

10.4 

19.0 1 

16. 3 

12 

.3 

21 

.3 
. 1 

18.4 

14. 1 

16 

. 6 

l^<.0 

10.0 

18.9  , 

16.0 

11 

.8 

21 

18. 1 

13.6 

16. 

.5 

13.8 

9.6 

18.8  1 

15.8 

1 1 . 

.4 

21 

,0 

17.9 

13.2 

16, 

A . 

13.6 

9.3 

18.; 

15.6 

1 1 . 

. 1 

20 

9 

17.7 

12.9 

30 
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980  oil  demnnd  will  be  considerably  lower  than  at  a price  of  $3,  even 
where  the  elasticity  is  low.  The  following  table  shows  the 
e^Pected  1980  de.and  at  higher  prices  (,6.  S9  and  SI2  per  banel)  as  a 
percentage  of  the  expected  demand  at  price  of  $3. 

TABLE  13 

OIL  DEMAND  AT  HIGH  PRICF<; 

(Amount  at  Price  $3»l0Q) 


r" 

Np  j 

$3 

.75 

10 

100  j 

.75 

-.20 

100  1 

.75 

*.35 

100  ; 

1.00 

10 

100 

1.00 

-.20 

100  ' 

1.00  , 

-.35 

100 

1.25 

-.  10 

100 

1.25 

-.20 

100 

1.25 

-.35  1 

100 

70 

I 59 

I ^3 

72 

62 

1*7 

. 71* 

I SI4 

' ks 


hows,  for  example,  that  In  the  cases  where  the  demand  elasticity 
>ow„.,  ,h,  ,,  5, 

'-r  S3,  T.i, 

-ly  by  the  .n.r,y  ^ 

denand  by  only  y p.y„n.).  bu,  ™i„,y  by 

pries.  (This  point  ™i,h,  bay.  b..„  ovCookod  in  so™ 

future  on  d.™„d  a,  hi, be.  pn„s.  .bat  ppbn.b.d  recently.) 

W turn  now  to  present  esti™tes  of  energy  and  oil  den^nd  for  the 
They  win  be  later  Incorpora  ted  „l thin  the  .nalysis  of  alternatiye 


fnarket  scenarios. 
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Estimates  of  IQfln  n c r 
Oil  Pem..nH 

The  demand  for  e.erqy  in  the  I)  «;  » . • 

^ exactly  like  in  the 

case.  The  nine  alternative  demand  schedules  ,nd  d‘ 

-e.  a.  ,on<.e.  esu...  . 

a«ai„  r.  ■ for  oil,  „hi,h 

again,  hke  m the  case  of  the  world  are  a • 

, , ‘^‘^'■•'''^‘1  by  subtracting  ^he 

UPP  y schedule  of  non-oil  energy  from  the 

‘be  energy  demand  schedule.  In 

‘be  text  the  latter  table  descriK«c  • 

‘demand  schedules  derived 

y-^frac.,a,  ,.a  „o„-o,l  s„pp„. 


table  u 

aligAZiojauwM  oc>»^^  .... 


[ncomc  Elasticity 
'JJet  Elastici  f 
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diagram  6 

SCHEDuif  1980 
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TABLL  15 


I 

I 
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The  magnitude  of  the  relative  effect  of  the  higtier  prices  on  tfie 
U.S.  oil  demand  is  summarized  in  the  following  tabic. 

TABLE  16 

OIL  DEMAND  AT  HIGH  PRICES--U.S. 

(Amounts  at  Price  $^"ldoT 


Ny 

— ^ r 

5T-| 

$!2 

.75 

. 10 

100 

1 

75  ■ 

58 

57 

.75 

.20 

100 

57  . 

k(> 

k} 

.75 

.30 

100 

; 

27 

23 

1.00 

.10 

100 

70  ’ 

63 

6; 

1.00 

.20 

100 

61 

51 

k% 

1.00 

.30 

100 

k6 

33 

28 

1.25 

. 10 

100 

72 

65 

63 

1.25 

.20 

100 

63 

Sk 

51 

1.25 

. jO 

100 

51  . 

SL_ 

21 

The  table  shows  that  th«»  price  effect  on  the  U.S.  demand  for  oil  Is 
very  considerable,  in  fact  greater  than  In  the  case  of  world  demand.  Thus 
again  In  cases  where  energy  de.mand  assumes  lowest  price  elasticity,  the 
demand  for  oil  at  $9  per  barrel  will  be  between  35  percent  and  *»0  percent 
smaller  than  at  a price  of  $3.  Again,  this  effect  Is  attributed  not  only 
to  the  energy  demand  elasticity  (In  which  case  the  demand  declines  by 
only  6 percent)  but  primarily  to  the  non-oil  supply  elasticity.  Thus  at 
higher  priv’.es  It  Is  expected  that  there  will  be  a considerable  increase 
In  the  supply  of  non-oil  energy  sources  which  will  cut  down  the  net  energy 
demand,  i.e.,  the  demand  for  oM. 

G Estimates  of  I98O  U.S.  Demand  for  Import  of  Energy 

The  U.S.  demand  fchedule  for  energy  Import  Is  the  balance  between 
the  energy  demand  and  supply  schedules.  Ir  order  to  derive  It,  we  have 
now  to  subtract  fi-m  the  oil  demand  schedule  (In  the  preceding  section) 
the  U.S.  supply  schedule  of  oil.  As  mentioned  above,  27  alternative  oil 
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deman.^  schedules  were  derived.  To  21  of  them  we  applied  3 alternative 
oil  supply  schedules  (base,  base  +10  percent,  base  -10  percent).  The 
result  was  63  alternative  net  demand  schedules  for  import  of  energy 
(pilmarily  oil  and  some  gas).  Twelve  of  these  schedules  arj  illustrated 
in  the  following  table. 

TABLE  17 


U.S.  NET  DEMAND  FOR  ENERGY  IMPORT,  I98O 
(Bi I ■ bbis  per  year) 


(1) 

(2) 

(3) 

(<4) 

(5) 

(6) 

(7) 

(8)  (9) 

(10) 

(II) 

(12) 

I'icome  Elasticity 

1 .0 

1.6 

■ICT 

1.0 

1.0 

1.0 

0.75 

0.75  0.75 

1.25 

1.25 

1.25  1 

Price  Elasticity 

0.  1 

0. 1 

0.  1 

0.2 

0 35 

0.35  0.35 

En 

0.  1 

0.1  i 

Non-oil  Supply 

+ I0i 

same 

-lot 

not 

satne 

4-lOt 

same  -lOt 

+ 10t 

same 

-lot  1 

Oil  Supply 

♦ 10^ 

same 

-lot 

Hot 

same 

-lot 

+ I0t 

same  -lOt  l+lOt 

same 

-lot : 

Price 

$3 

5.9 

6.9 

7.9 

5.9 

6.9 

7.9 

4.9 

5.9  6.9 

6.9 

7.8 

8.8 

<4.0 

5.  1 

6.2 

3.5 

<•.7 

5.8 

2.0 

3.1  4.2 

4.9 

6.0 

7.1 

$5 

1 .<4 

2.7 

<4.0 

0.7 

2.  1 

3.4 

-1.1 

0.2  1.5 

2.4 

3.7 

5.0 

$6 

0.5 

1.9 

3.2 

-0.<4 

1.0 

2.4 

-2.4 

-1.0  0.3 

1.4 

2.8 

4.2 

$7 

-0.  1 

1.3 

2.8 

-1.0 

0.4 

1.8 

‘3.2 

-1.8  -0.4 

0.8 

2.3 

3.7 

$8 

•0.5 

0.9 

2. <4 

-1.6 

-0.  1 

1.4 

-3.9 

-2.4  -1.0 

0.4 

1.9 

3.3 

$9 

-1 . 1 

0.<4 

1.9 

-2.2 

-0.7 

0.8 

-4.7 

-3.2  -1.6 

-0.2 

1.3 

2.8 

$10 

-1.2 

0.3 

1.8 

•2.3 

-0.8 

0.7 

-4.8 

-3.3  -1.8 

-0.3 

1.2 

2.8 

311 

-1.2 

0.3 

1.8 

-2.  <4 

-0.9 

0.6 

-5.0 

-3.5  -2.0, 

-0.3 

1.2 

2.7 

$12 

-1.3 

0.2 

1.7 

-2.5 

-1.0 

0.5 

-5. 1 

-3.6  -2.1 , 

-0.4 

1. 1 

2.7 

The  most  interesting  finding  from  these  data  is  the  price  level  at 
which  its  net  demand  for  oil  import  Is  not  greater  than  5 percent  of  its 
total  oil  demand. 


As  is  the  case  with  world  net  demand,  the  table  is  split  Into  four 
sections.  Columns  I to  6 give  results  which  follow  fro<  the  most  reasonable 
assumptions.  Columns  7 to  9 represent  the  extreme  case  of  low  demand, 
while  columns  10  to  12  represent  the  extreme  case  of  high  demand.  In 
addition,  the  table  incorporates  varying  supply  assumptions  (no  change  In 
estimated  supply  as  well  as  a 10  percent  increase  and  decrease  In  estimated 
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supply).  Hence,  column  12  gives  the  extreme  case  where  demand  is  highest 
and  supply  lowest.  It  shows  that  at  a price  of  $6,  demand  for  energy 
in  excess  of  internal  supply  (imports)  is  above  bil.  bbis  per  year; 
and  at  a price  of  $9.  such  dervind  is  close  to  3 bil.  bbIs  per  year.  In 
order  to  become  independent  in  this  case,  the  U.S.  needs  to  plan  on  a 
long-term  price  of  $9  and  the  development  of  substitutes  in  the  3 bil. 

bbl  range. 

In  the  extreme  opposite  case  (column  7),  characterized  by  the  lowest 
demand  and  the  greatest  supply,  the  U.S.  achieves  independence  at  a price 
of  $5  and  in  addition  possesses  capacity  for  export  in  excess  of  1 bil. 
bbis  per  year,  export  capacity  of  bil.  bbis  at  $6.  and  nearly  5 bil. 
bbis  at  S9.  Should  this  particular  case  be  applied  to  the  whole  world, 
full  independence  from  OPEC  Middle  East  oil  is  achieved  at  a price 
approaching  $6/bbl. 

However,  it  is  expected  that  these  extreme  cases  are  highly  unlikely 
to  prevail.  They  are  inc'uded  here  to  provide  the  boundaries  of  the 
feasible  region.  It  is  much  more  likely  that  the  situation  expected 
to  prevail  lies  in  the  medium  cases.  Such  a one  is  here  represented  In 
column  5.  It  gives  the  U.S.  excess  demand  of  I bil.  bbis  per  year  at 
P“$6  (7  percent  of  Its  energy  demand  and  l8  percent  of  Its  total  oil 
demand).  At  P S9,  the  U.S.  has  excess  supply  of  .7  bil.  bbis.  Independ- 
ence is  achieved  between  $7  and  $8,  without  recourse  to  the  development 
of  substi tutes. 

This  medium-range  result  Is  subject  to  uncertainty.  Excess  demand 
at  P-$6  could  deviate  easily  from  the  prediction  by  *1  bil.  bbis,  while 
Independence  could  be  achieved  at  any  price  between  $6  and  $9- 
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Given  this  rcljtivciy  wide  riinqe  of  possible  outcomes,  the  question 
is  raised  over  the  most  appropriate  minimum  price  to  be  set.  In  order 
to  make  profitable  the  development  of  substitutes,  the  minimum  price  must 
be  set  at  $9.  However,  such  a price  appears  un re  1 1 i s t i ca 1 1 y high  since 
It  creates  considerable  excess  supply  in  most  of  the  probable  cases. 

Such  a situation  will,  of  course,  be  welcomed  by  oil  importing  nations, 
which  would  then  be  faced  with  the  prospects  of  a world  glut  of  energy. 

A minimum  price  of  $6  is  not  expected  to  make  the  U.S.  fully  Independent, 
the  exceptions  being  those  relatively  extreme  cases.  But,  on  the  ether 
hand,  the  reasonable  dependence  on  imports  is  not  unmanageable.  Should 
such  a price  persist  in  the  world,  a reasonable  net  demand  for  OPEC 
Middle  East  oi?  of  3*10  bil.  bbis  per  year  would  be  created,  barring 
the  most  extreme  cases. 

If  the  minimum  price  is  set  above  $6,  It  will  reduce  the  net  demand 
for  imports  (or  increase  the  excess  supply  for  export)  by  about  i bil. 
bbIs  per  year  for  each  $1  incremental  increase  in  price.  The  usefulness 
of  a very  high  minimum  price  can  be  questioned,  since  at  lower  prices  $1 
incremental  price  increase  reduces  net  demand  for  oil  by  1 to  2 bil. 
bbis  per  year.  Hence,  a policy  approach  aimed  at  the  $6-7  range  of 
the  price  scale  promises  to  be  more  efficient. 

At  this  price  oi I -subst i tute  development  programs  are  unprofitable; 
they  could  be  implemented  only  if  government  subsidy  is  secured.  However, 
it  may  be  worthwhile  to  encourage  some  development  of  oil  substitutes, 
in  spite  of  their  higher  economic  cost.  In  order  to  provide  some 
"insurance"  against  unexpected  deviations  from  the  forecasted  pattern  of 
future  oil  demands  and  supply.  This  would  increase  the  probability  for 
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t'.irlier  technologi Ctil  improvements  in  the  production  of  oil  substitutes 
should  the  world  price  increase.  If  affected  on  a relatively  minor 
scale  (i  to  i bil.  bbis  per  year),  the  total  annual  subsidy  of  $3  per 
barrel  would  not  constitute  an  excessive  burden  on  the  economy.  All 
research  and  development  of  technologies  to  produce  oil  substitutes 
should  be  encouraged  and  financed  by  the  government.  It  should  be 
considered  as  a long-;erm  investment  designed  to  assure  a continuous  flow 
of  energy  supply  in  the  long  term  at  the  lowest  possible  social  cost. 

Now  that  we  have  derived  estimates  of  supply  and  demand  for  oil, 
for  the  world  and  for  the  U.S.,  we  turn  to  discuss  the  market  competitive 
strurlure.  On  the  basis  ,if  these  data  and  structure  we  shall  derive 
estimates  of  future  oil  prices,  under  various  market  scenarios. 
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Chapter  1 1 1 

THE  OIL  HARKET  STRUCTURE 


In  this  chapter  we  discuss  the  market  structures  of  the  oil  market 
and  its  implications  to  the  setting  of  oil  prices. 


A.  Classification  of  Market  Structures 


a)  Competitive  Market 

In  a competitive  market  each  producer  behaves  as  if  he  is  a 
price  taker  and  therefore  adjusts  his  output  to  the  current 
price.  Each  consumer  behaves  under  the  same  assumption. 

There  is  no  agreement  either  among  producers  or  among  consumers 
nr  atTwjng  producers  and  consumers  as  to  price  setting.  In  this 
case  the  market  price  will  be  determined  by  the  intersection 
of  the  supply  and  demand  curves. 

b)  Oli.jnpoly 

Under  an  oligopolistic  structure,  a great  share  of  the  produc- 
tion is  done  by  a small  number  of  producers  each  one  of  which 
is  relatively  large.  These  big  producers  may  also  organize  as 
cartels  and  thus  become  a monopoly. 

c)  Oligopoly  with  Price  Leadership 

Under  th  i *•  structure  one  of  the  members  of  the  oligopoly  is 
the  price  leader  who  sets  the  prices.  It  achieves  its  unique 
standing  either  because  it  is  the  biggest  producer  with  a size 
equal,  say,  to  all  other  producers  together,  or  due  to  its 
lower  production  cost. 

d)  Oligopoly  y_s.  Oligopsony 

This  is  a structure  where  there  is  a small  number  of  producers 
and  against  them  a smaii  number  of  consunters.  This  may  happen 
when  each  consuming  country  centralizes  its  oii  purchases.  A 
number  of  countries  can  organize  in  a "consumer  cartel." 


[}.  Main  Factors  in  the  Oil  Market 

Neither  of  the  above  models  describes  correctly  the  complex  oii 
market.  Yet  the  oi  I market  has  characteristics  of  some  of  the  above 
structure.  It  is  clearly  not  a free  competitive  market.  It  has  a 
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numbpr  of  big  producers  (like  the  big  corporations  in  the  past  and  like 
the  big  producing  countries  at  present)  and  thus  has  oligopolistic 
characteristics.  Sone  of  the  countries  may  become  price  leaders  and 
above  all  some  major  producers  are  organized  in  a cartel,  OPlC  (Organi- 
zation of  Petroleum  Exporting  Countries). 

Some  of  the  consumers  are  organized  as  an  oligopsony  through  the 
concentration  of  their  purchasing  by  government,  national  bodies.  The 
govcrrvnents  of  the  consuming  countries  can  exercise  power  on  markets  by 
a system  of  tariffs  and  subsidies. 

In  order  to  understar J in  a more  precise  manner  the  oil  market 
structure,  let  us  review  each  of  the  main  factors  in  this  market, 

I . The  Production  and  Consumption  Patterns 

Table  I 8 shows  the  overall  production  and  consumption  pattern  in 
the  oil  market.  The  main  characteristics  revealed  in  the  table  are; 

1)  A small  group  of  countries  (the  OPEC  group)  produce  55  percent 
of  the  total  world  output.  Their  exports  constitute  96  per; 
cent  of  the  total  international  oil  trade. 

2)  A small  group  of  countries  are  pure  consumers.  These  include 
Western  Europe  and  Japan.  Their  total  imports  constitute 

64  percent  of  the  total  international  oil  trade. 

3)  The  U.S.  is  the  largest  consumer,  that  produces  only  63  per- 
cent of  its  own  consumption.  Its  Imports  constitute  close  to 
19  percent  of  total  world  trade. 

4)  The  developing  countries  are  net  importers  of  12  percent  of 
the  total  world  trade. 

5)  Canada,  the  communist  countries  and  the  rest  of  the  world  are 
self-sufficient,  with  minor  insignificant  surpluses  or  deficits. 

Thus  the  main  "participants"  in  the  world  oil  market  are  OPEC  pro- 
ducing countries,  the  big  pure  Importing  countries,  and  the  U.S. A. 
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^ ’ The  OPEC  Countries 

Table  I ^ shows  the  distributior  production  among  the  OPEC 
countries.  The  OPEC  countries  are  divided  into  four  groups:  (I)  the 

Arab  sheikdoms  (the  "S"  countries);  (?)  other  Arab  countries  (Libya 
and  lraq--the  "LQ"  countries);  (3)  Iran;  (4)  non-Middle  East  countries. 
Groups  (I)  and  (2)  together  constitute  OAPEC  (Organ  izat  ion  of  Arab 
Petroleifn  Exporting  Countries).  Groups  (l).  (2),  (3)  together  will  be 
referred  to  as  the  Middle  Eastern  OPEC  countries.  The  relative  impor- 
tance and  power  in  the  oil  market  for  each  country  depends  on  its  share 
in  total  output  and  on  its  potential  output  as  indicated  by  the  size  of 
its  proved  reserves.  The  Arab  sheikdoms  are  by  far  the  most  Important 
oil  producers.  In  1973  they  provided  42  percent  of  total  OPEC  output 
and  controlled  55  percent  of  its  reserves.  Saudi  Arabia  is  the  most 
significant  with  23  percent  of  OPEC  output  and  one-third  of  Its  total 
reserves.  The  OAPEC  provide  56  percent  of  total  output  and  have  70  per- 
cent of  total  reserves.  Iran  is  second  to  Saudi  Arabia  in  terms  of  out- 
put, 19  percent,  but  lagging  in  terms  of  reserves  (one-sixth). 

All  the  Middle  Eastern  members  together  provide  74  percent  of 
totai  OPEC  output  and  possess  close  to  85  percent  of  its  totai  reserves. 

As  wa  have  seen,  the  OPEC  countries  export  96  percent  of  the  total 
worid  import  of  oii.  This  makes  it  possibie  for  OPEC  to  become  a very 
strong  monopoiy  in  the  world  oil  market.  In  order  to  achieve  monopoly 
power,  OPEC  must  be  tightly  organized  as  a cartei.  Despite  its  success- 
ful actions  in  the  recent  past,  it  Is  hard  to  conceive  of  OPEC  as  a 
tight,  stable  cartel.  Internal  conflicts  among  the  countries  limit  its 
stability.  It  Is  more  appropriate  to  describe  OPEC  as  an  oligopoly  in 


TABLE  19 


Source:  BP  Statistical  P>eview  of  the  World  Oil  Industry,  I973 
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which  two  major  producers,  Saudi  Arabia  and  Iran,  compete  for  price 
leadership;  OPEC  constitutes  a frarx'work  sonet imes  operating  as  an 
effective  cartel  (as  in  the  1973-74  crisis)  and  sometimes  a mere  window- 
dressing  to  the  real  rwo-leader  struggle.  In  this  situation  three 
scenarios  may  emerge. 

1)  OPEC  operates  as  a tight  cartel,  where  Saudi  Arabia  and  i ran 
compromise  on  OPEC  policy 

2)  Saudi  Arabia  becomes  the  price  leader,  with  OPEC  either  offi- 
cially dissolves,  or  remairs  as  a mere  formal,  insignificant 

f ramewor k 

3)  Iran  becomes  the  price  leader 

In  the  following  discussion  we  shall  not  discuss  scenario  (3).  be- 
cause we  regard  it  as  highly  improbable.  Scenario  (I)  will  be  analyzed 
as  a case  of  monopoly  and  scenario  (2)  as  a case  of  oligopoly  with  price 
leadership  by  Saudi  Arabia. 

3.  The  U.S. 

The  U.S.  currently  consumes  29  percent  of  the  world  oil  output. 

Of  this  consumption,  63  percent  is  produced  and  37  percent  is  imported. 
In  1973  this  import  constituted  19  percent  of  total  world  imports,  the 
highest  of  any  country.  Moreover,  this  import  has  been  increasing  fast 
in  the  recent  years  due  to  increased  oil  deficiency  as  indicated  from 
Table  2C. 

This  "oil  gap"  which  was  retained  quite  constant  at  a one-billion- 
barrel  level  during  the  mld-l960's.  However,  after  19^7  it  has  been 
increasing  fast  as  the  table  indicates.  Due  to  the  high  U.S.  consump- 
tion level  a relatively  modest  increase  In  U.S.  consumption  with  stable, 
and  even  somewhat  declining  output,  strongly  effected  the  world  market. 
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The  U.i.  has  potential  resources  for  increasing  its  o.  1 output. 

As  we  have  -een.  the  cost  of  producing  froo  these  sources  varies  between 
Sh  and  $9  per  barrel,  f.t  the  market  prices  prevailing  before  October 
,973  there  was  no  encouragement  to  develop  these  so-rces.  At  the  high 
price  of  58  to  510  there  is  a great  incentive  to  develop  the  new  sources. 
However,  uncertainty  as  to  the  continuafon  of  the  high  prices  may  bar 
eeveiopment.  To  diminish  this  uncertainty  the  0.5.  government  can  fol- 

1-  f -.Hmlnlstrat  ivc  support  to  reach  independence 
low  either  a policy  of  administrative  supp 

(Project  independence),  or  a policy  of  assuring  a minimum  market  price 
by  protective  '.ariff.  or  a combination  of  both.  We  shall  discuss  these 

pol icy  measures  below. 

4,  Western  Europe  and  Japan 

These  countries  put  together  are  the  main  importers  and  consumers 
of  OPEC  oil.  They  have  not  manifested  in  the  past  controlling  powe,  in 
a monop'osonistic  sense.  They  n«y.  how organize  yet  as  purchasing 


carte 


Is  In  subgroups  or  in  a single  group,  with  or  without  the  U.5, 


5.  The  Oil  Companies 

The  major  oil  corporations  might  also  be  considered  as  an  oligopoly. 
The  ■•seven  big  sisters’’  (Eaxon.  Texaco,  Gulf,  Hobll,  S-andard  Oil  of 
California,  British  Petroleum  and  Boyal  Dutch  Shell)  control  the  produc- 
tion of  the  major  part  of  the  Western  World  output.  In  the  pre-OPEC 
period  this  description  of  oligopoly  would  have  been  proper.  With  OPEC 
governments  taking  control  of  the  market  and  becoming  the  most  signifi- 
cant factor,  the  impact  of  the  big  corporations  as  an  independent  market 
control  center  has  much  diminished.  This  became  particularly  noticeable 
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„7,  on  «h.n  .KC  U.S.  oncor^-,.s.e 

embargo  c„  thPn  ~o 

„eaP  to  participp.p  0« 

country . 

f The  Oil  HATkot  in  tbc.  >9^0^ 

■ , „il  corporal 'ons  -ere  the  most 

in  the  19501  and  i960,  the  opioro.ie  . ^ „ ,t  „ 

a-  in  the  world  market.  OPEC  -at  not  In  exis 

infipential  bodi.k  .n  thewor  iev  -at  thok 

» i I 1^70  The  oil  price  po  V 
not  tipnificant  ont . I 1970. 

•m-.rnv  by  the  major  oil  corporations, 
managed  primarily  y Md.rlininq.  •f' 

• . real  level  of  oil  prices  was  declining. 

During  this  period  t ,967.  the 

or  barrel  of  Middle  East  oil  was  about  $ . 

1948  the  price  per  barre 

• W.S  SI  30  per  barrel.  Tx.xln,  into  account 
effective  pr.ce  -as  51.30  ^ 

, rhl.  1967  price  -as  about  cne-third  of 
inflation,  th.s  1967 

.1  • cii  and  its  maintenance  at  low  le 

decline  in  oil  prtc  Already  In 

It  of  fre'  competitive  market  structui  . 

l^os -as  no.  a result  of  " , n„  pu.PU.  and 

,950  the  OPEC  countries  supp  <e 

o nr  ,s  of  I960  and  to  30  percent  In  19-% 

this  increased  to  28  percent  as  9b 

f rhU  oil  was  concentrated 

over  the  production  and  marketing  o 

Th  . already  at  that  period  It  was  pos- 
hands  of  a few  corporations.  u 

. C a.  leas,  to  retain  them  a.  a constant 
• f to  raise  prices  at  iea>». 

' ' ible  to  avoid  the  sharp  decline  In 

cal  level.  ,t  -as  by  al  1 means  possible  to  avo 

c resulted  frixn  the  policy  of  dampenln,  down 
,“0  bonseouences  ^ 

, •:  TK«  first  Is  the  rapid  process  ny 

the  real  price  o o,  . .i^ouragin,  of  explors- 

.hCituted  coal  (see  above,.  The  «on  ^ ^ 

tit^s  for  new  oil  reserves,  especia  y m ^ 

,,,9  the  U.S.  possessed  33  percent  of  the  non-com 


so 
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its  share  had  qradually  declined,  reaching  7 percent  only  in  1969,  a.'d 
r<!ftiaininq  at  this  rate  ever  since.  At  the  same  t irie  the  Middle  East 
share  in  the  non-cirr’un  i si  world  oil  reserves  increased  from  33  percent 
in  19^9  to  72  percent  in  1969. 

As  a result  of  these  developments,  which  were  caused  by  the  low 
price  policy,  the  O^EC  countries,  and  particularly  the  Middle  East  ones, 
reached  in  the  early  1970s  a position  in  which  they  possessed  a monopo- 
listic power  on  the  oil  market.  An  analysis  of  this  situation  and  the 
implications  for  future  oil  prices  are  presented  in  the  following 


chapter . 
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Chapter  IV 
FUTURE  OIL  PRICES 

A brief  look  at  the  present  structure  of  the  oil  market  indicates 
the  monopolistic  power  of  the  OPEC  Middle  Eastern  countries.  This 
constitutes  a decisive  factor  in  estimating  future  oil  prices.  The 
second  main  factor  in  the  world  oil  market  is  the  U.S.A.  which  has  a 
great  potential  to  develop  oil  and  other  sources  of  energy.  We  shall 
therefore  analyze  in  this  chapter  the  following  market  scenarios: 

1 . OPEC 

A.  M.E.  OPEC  countries  operate  as  a cohesive  cartel. 

B.  M.E.  OPEC  countries'  cartel  Is  broken.  The  S countries 
behave  as  price  leaders. 

2.  U.S.A. 

A.  U.S.A.  does  not  exercise  Its  potential  power  to  affect 
the  level  of  world  prices. 

B.  U.S.A.  determines  a domestic  minimum  price  of  $6  per  barrel 
and  barrel  equivalent. 

Thus  we  have  k scenarios  wh.ch  constitute  the  combinations  of 
IA2A,  IB2A,  IA2B,  IB2B.  We  shall  refer  to  them  as: 

IA2A:  OPEC  cartel  - OC 

IB2A:  S price  leader  • SPL 

IA2B:  OPEC  cartel  U.S.  minimum  price  ■ OCUS 

IB2B:  S price  leader  -f  U.S.  minimum  price  ■ SPLUS 

A.  M.E.  OPEC  as  a Cartel 

The  cartel  operates  as  a price  leader  oligopolist.  According  to  this 
model,  It  determines  Its  output  as  if  It  were  a monopol 1st  with  regard 
to  the  net,  residual  oil  demand  which  It  faces.  This  net  oil  demand  Is 
the  balance  between  total  oil  demand  and  non-Middle  East  oil  supply. 
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It  thus  determines  its  output  so  as  to  maximize  its  profits,  within 
this  residual  market.  The  net  demand  curve  for  this  case  is  derived 
schematically  in  the  following  diagram. 


I . The  Demand  For  Middle  East  Oil 

In  the  preceding  chapters  we  have  made  some  assumptions  with  regard 
to  the  structure  of  the  demand  function  for  energy  and  for  oil,  as  well 
as,  the  supply  function  of  non-oil  energy  and  of  oil 

These  assumptions  were  subject  to  sensitivity  analysis  under  the 
following  conditions: 

Income  elasticity  of  energy  den.and;  .75,  1.00,  1.25 
Price  elasticity  of  energy  demand;  -.10,  ".20,  ".35 
Supply  curve  of  non-oil  energy:  base,  base  + lOt,  base  - lOi 

Supply  curve  of  oil:  base,  base  + lOt,  base  - lOi 

This  sensitivity  analysis  provided  the  following  output: 

A.  Energy  demand  functions. 

We  obtained  9 alternative  functions,  constituting  all 
combination'  of  the  3 rates  of  income  elasticities  times 
the  3 rates  of  price  elasticities. 

B.  Oil  demand  schedules. 

The  oil  demand  schedule  is  the  balance  obtained  after 
deducting  the  non-oil  supply  from  the  energy  demand. 

Thus  we  have  altogether  27  oil  demand  functions  (from 
each  of  the  9 energy  demand,  3 non-oil  supply  alternative 
are  deducted).  These  two  types  of  demand  schedules  were 
presented  in  Chapter  2. 

C.  Net  oil  demand. 

Net  oil  demand  is  defined  as  the  balance  of  oil  demand 
and  non-MIddle  East  oil  supply.  In  fact  this  is  the 
world  oil  demand  from  the  Mid-Eastern  countries. 
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ii  Mioolv  was  applied  to  21  of  the  27 
Each  of  the  3 alternative  o.l  supply  was  PP 

!•  to  save  on  uninteresting  cases  we  avoid 

,M  demand  functions  (m  order  to  save 

. . nf  .10  percent  on  one  supply  with  -10  percent  of  the 

the  combinations  of  +10  perceni 

, , A,  , rcuU  63  not  oil  demand  schedules  were  produce  . 

Other  supply) . As  a rcsuii 

sle  hrinns  12  illustrations  of  these  net  demand 
The  following  table  brings 

w.- ■■■  ■“ 

u ..  u •' 

, . j,  -Mcessivcly  hig^  (more  than  22 

East  oil.  At  a low  price  th.s  demand  is  excess 

S,  P.S3)-  at  a price  of  56  this  demand  drops  to  13 
bil.  bbls.  per  year  at  P 53) . P 

• esf  <;g  to  11  bil.  bbls.  However,  this  case 
bil.  bbls,  and  at  a price  o 59, 

!»as  -xfremc  case  of  excessively  low  net 
is  very  unlikely.  The  opposite  e.xtremc 

. . 1 Q AQneclally  column  7)* 

de^nd  is  also  very  unlihely  (columns  7 and  9.  especla 

I.*  K *i;i<itic  since  from  13.5  bil.  bbls.  at 
Here  the  demand  is  high  elast  c, 

demand  fans  torero  at  a price  less  than  56.  ,f  this  case  preyalled. 

,nn  de^nd  for  OPEC  hiddle  East  oil  v»u.d  disappear  in  1,80  at  P-  . 

columns  6 to  6 represent  a situation  closer  to  the  medium  ran, e. 

accordin,  to  which  the  expected  demand  for  OPEC  oil  at  P-53  w,ll  He 

,_en  16  and  20  61 1 . hhls.  1 at  P-56.  between  3 and  , 61 1 . 66, s.  1 and 

bil  bbls.  The  demand  may  very  well  be 
at  P-$9.  between  zero  and  6 b... 

, r as  shown  in  columns  1-3.  in  which  the  price  elasticity 
somewhat  greater,  as  shown 

of  demand  is  extremely  low. 

The  demand  elasticities  for  OPEC  oil  are  h„h  because  they  are 

derived  as  a net  balance  of  total  demand  for  ener,y  minus  the  sum  of 

. n..  Hence  the  elasticity  of  net  demand  depends 

non-oil  and  oil  supplies.  Hence, 

. f thr  elasticities  of  overall  energy  demand  and 

on  a weighted  sum  of  the  elast iciti 
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".>n-«lddlc  /.as.  suppi,.  ,p„s.  an  ,Hp  ppice  Plasticities  a-e  greater 
titan  one.  especially  a.  the  price  ranges  below  $9  per  barrel. 

^ ■ 0^‘EC  Price  Deterpiina  t i on 

In  this  scenario  OPEC  regards  the  above  denand  schedule  as  a 
"onopolist,  I.  thus  sets  the  price  so  as  to  naxi„,ize  its  profits. 

Taking  .be  cos.  of  production  and  transportation  at  $1.5  per  bbl . , 

the  maximization  of  profits  acf.iallu  • • . 

s actually  means  maximizing  the  present  value 


oj,lbe^:M^reyenues  derived  fro.  ,be  « calculated 

by  the  following  procedure: 

I.  Set  the  annual  quantity  to  be  produced. 

■ nerd;2ni'"cu?:e“  the 

3.  Calculate  the  annual  net  revenue.  [(P-1.5)  x Ol 

■ reserve 

J^:':::;:r':f  v^-^ns-inineVi'bo"?"*' 


The  results  of  this  procedure  vsill  be  shown  below. 


B-  S Countries  as  Price  L>.aHd»rc 

The  $ countries  have  the  capacity  to  becoe,  the  sole  "price  leader 
In  the  oil  ™rket.  If  they  prefer  to  gain  this  position,  they  can  ™ke 
it.  They  have  enough  reserves  on  which  to  base  their  price  policy,  and 
gh  revenues  are  less  essential  for  them,  since  they  don't  have 
as  many  domestic  opportunities  for  Investments  as  Iran  has.  The  S 
countries  can  become  price  leaders  either  with  cooperation  or  without 
cooperation  of  Iran  and/or  the  LQ  countries.  In  this  case,  they  will 
set  the  price  by  the  following  model.  They  will  let  .Iran  and  LQ  determi 
their  output  first,  then,  after  deducting  this  output  from  the  "net  oil 
demand"  curve,  they  will  got  their  own  net  demand,  with  r„ard  to 


™t'i'”iTing  the  present  value  of  the  oil  resel^eTr 


HI-2P39-RR 


57 


this  demand  and  market,  they  will  determine  their  output  so  as  to  m».ximi2e 
the  net  present  value  of  their  reserves. 

In  working  some  possible  outcomes  of  such  a policy,  we  have  made 
an  assumption  that  'ran  and  LQ  will  reach  in  I98O  a normal  output  of  5 
bil.  bbis.  We  have  cKoscn  this  flgv-re  simply  because  It  constitutes 
a consensus  of  several  different  forecasts  (see  table). 

TABLE  n 

NORMAL  OUTPUT  OF  IRAN  & LQ  COUNTRIES,  I98O  (ESTIMATES) 

(bll.  bbIs.) 


The  Forecast 

1 ran 

Libya 

Iraq 

Total 

Technology  Review 

2.9 

.8 

l.i» 

5.1 

Tripart  ite 

3.2 

.7 

l.l 

5.0 

Chase 

2.8 

.8 

l.l» 

5.0 

Source:  "Projected  World  Petroleum  Oemand/Supply  Balances," 
Tetra  Tech  Inc.,  Chase  Manhattan  Bank,  July  I8, 

197^.  "Energy  Self-Sufficiency,  An  Economic 
Evaluation,"  Technology  Review,  May,  197^. 

The  Technology  Review  and  Chase's  estimates  are  almost  identical. 

Despite  the  Tripartite  differs  somewhat  in  the  country  estimates,  its 

total  Is  also  consistent  with  the  others. 

Thus  the  net  demand  in  I98O  for  the  S countries  is  simply  5 bil. 

bbIs.  less  than  the  demand  facing  the  M.E.  OPEC  countries  put  together. 

The  resulting  price  policy  of  this  scenario  will  be  summarized  below. 

C.  U.S.A.  Pricing  Pol  icy 

The  above  two  market  scenarios  were  made  under  the  assumption  that 
the  U.S.A.  will  not  actively  intervene  In  the  market.  If  it  does  not, 
it  is  possible  for  the  OPEC  countries  to  follow  a policy  of  erratic  price 
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fijctuations  (around  a certain  desired  mean  figure).  This  will  intro- 
duce a great  uncertainty  to  the  energy  business  that  will  discourage  and 
deprive  the  other  countries  (and  entrepreneurs)  from  development  of  their 
energy  sources.  As  a result,  the  supply  of  non-OPEC  energy  will  not 
reach  the  levels  forecasted  in  the  above  supply  curves,  and  the  monopolistic 
power  of  OPEC  will  be  enhanced. 

In  order  to  avoid  this  development,  some  certainty  with  regard  to 
future  prices  must  be  introduced.  This  can  be  achieved  In  each  importing 
country  simply  by  fixing  a minimum  price,  below  which  prices  will  not  go 
down.  The  minimum  price  can  be  maintained  by  imposing  a protective 
tariff,  adjustable  to  the  world  price.  Thus  If  OPEC  countries  reduce 
the  world  market  price  below  this  minimum  price,  any  import  will  be 
subject  to  tariff  at  a rate  equal  to  the  appropriate  balance. 

It  is  highly  inconceivable  that  all  the  oi I - import Ing  countries  will 
follow  this  policy.  Yet  even  if  the  U.S.  alone  introduces  it,  it  will 
have  a decisive  effect  on  the  world  prices,  merely  because  the  energy 
supply  of  the  U.S.  is  the  biggest. 

Despite  it  is  possible  to  Impose  any  minimum  price,  we  have  chosen 
only  one  price  for  the  scenario--$6  per  barrel.  We  concentrate  on  this 
one  because  it  is  a turning  point  at  the  U.S.  energy  supply  curve.  At  a 
lower  price  this  supply  curve  Is  elastic,  and  above  this  price  It  is 
much  less  so  (except  net  price  of  $9  where  substitutes  are  Introduced. 

But  as  we  shall  see  this  is  an  overshooting). 

The  Intr^uction  of  a minimum  price  policy  at  $6  per  barrel  causes 
a change  In  the  oil  market  model  we  presented  above.  This  change  can 
be  incorporated  as  follows. 
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Lei  us  look  again  al  the  U.S.  energy  supply  curve  at  price  range 
S3-$5  (In  bil.  bbls.). 

Price  Non-Oil  Increase  of  Oil  Increase  of  Total 


Supply  N.O.S.  at  Supply  O.S.  at  Increase 

Pr  lce-$6 Price  «$6 


3 7.2  2.0 

2.5  2.2 

i*.2 

8.1  l.i 

3.0  1.7 

2.8 

5 8.7  0.5 

i».5  0.2 

0.7 

6 9.2  0.0 

k.7  0.0 

0.0 

The  table  shows  by  how  much  the  U.S.  energy  supply  will  increase 
when  the  price  is  $6  rather  than  $3.  S'*,  and  $5.  When  the  U.S.  maintains 
a minimum  price-$6,  the  world  supply  (which  Includes  the  U.S.)  at  lower 
prices  will  rise  by  this  increased  amount.  At  pric<ss  of  $6  and  up,  the 
world  supply  will  not  change.  As  a result  the  world  net  oil  demand  from 
M.E.  OPEC  countries  will  decline  by  these  appropriate  amounts,  for  prices 
below  $6  and  will  remain  like  In  the  preceding  case  at  prices  of  $6  and 
above.  By  Introducing  these  changes  In  the  world  net  demand,  we  incorporate 
the  Impact  of  the  U.S.  minimum  price  policy  on  the  world  market. 

I • OPEC  as  a Cartel,  U.S. A.  introduces  Minimum  Price  Policy 

The  analysis  of  this  market  scenario  is  identical  to  OC  scenario. 

The  only  difference  refers  to  the  demand  curve  that  the  cartel  faces. 

In  the  present  case  It  Is  smaller  than  the  original  one  at  prices  lower 
than  $6  per  barrel,  by  an  amount  equal  to  the  increased  amount  of  U.S. 
supply. 

^ • S Countries  as  Price  Leaders,  U.S.  Conducts  Minimum  Price  Policy 
Again  we  have  a similar  case  to  the  SPL  one,  where  the  demand  curve 
of  the  S countries  shifts  to  the  left  at  prices  below  $6  by  the  Increased 
amount  of  U.S.  supply. 
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Eilcf.  of  the  ,„hles  hoi™,  presonit  12  i 1 1 uM  r,. , i„„,  . 

ct-K.ei  I /•  'Ji  the  demond 

schedule  for  e<ich  nf  r 

cacn  Of  the  four  market  scenarinc  i 

1-6  presenr  fS  • n each  table,  columns 

P esent  the  more  probable  "central"  f 

central  type  demand  sch»*dule  r«i 

7-9  nr#.c»„»  sv.ii.Quie.  Colunins 

extreme  low  demand  schedules  i 

sv-neauies  and  columns  10-12 

high  ones  in  ™ 

y o es.  In  appendix  3 63  snrh  a 

oee  ptesehteo.  ^ -"-‘o 

An  illustration  of  six  of  rh*  a 

s X or  the  demand  curves  is  n,. 

folin  • curves  is  presented  in  the 

eoch  ppp, 

shown  for  each  of  rh-  r 

eacn  of  the  four  scenarios.  A is  rh«  a 
. ” * demand  curve  for  OPfr 

countries  and  8 is  the  sam.  a . ^ 

the  same  demand  when  the  U 9 m a 

price  nolV  conducts  a minimum 

price  policy  at  S6  r ic 

’ ^ • c IS  the  demand  for  rh»  c - 

<f«nand  with  US,,  «untr,es  and  0 is  th..  sa™ 

“'tl  U.S.  rptalhin,  the 

''«tic  i„  th.  ,o„.t  p,i,  ""  -’■•shl 

price  range  and  differ  in  rh,.i  • 

^>igher  range  Th  • 'city  in  the 

9 • This  being  effected  by  the  varin 

•o  PHC.  ahO  iott^ 

o-_w.  ° demand  and 

P-ticularly  with  regard  to  the  various  levels  of  i 

and  non-Middle  East  oil  supply. 
jummary  Qf  The  Marker 

^TWrket  Scenarios  0..f^r^^,a. 

The  analysis  is  made  under  fh*  ^ 

under  the  assumption  that  by  I980  rh. 

“E  Us  t.,at.U  facilities  ,t  is  , o-eship 

t fs  also  assumed  that  rhei,. 

P.Ww«. 

following  procedure.  selected  by  the 
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Di^GRAH  10 

ENERGY;  WORLD  DEMAND  SCHEDULES 
FOR  MIDDLE  EAST  OIL,  TW 
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For  any  given  demand  curve,  wc  calcu!atc  first  the  total  net 
revenue  at  each  price  level  (after  deducting  $1.5  from  the  price,  as 
production  and  transportion  costs).  On  the  basis  of  the  proven  reserves 
we  then  calculate  the  number  of  years  each  level  of  output  (and  price) 
can  last.  Wc  then  derive  the  present  value  (at  8?  discount  rate)  of 
these  reserves  (which  Is  the  present  value  of  the  flow  of  the  net  revenues 
for  that  period).  The  price  at  which  the  present  value  is  maximized 
Is  the  most  profitable  one. 

The  following  table  summarizes  the  pricing  policy  which  maximizes 
the  present  value  of  reserves  under  the  four  market  scenarios  for  63 
sensit Ivity-analyzed  cases.  Each  case  Is  defined  by  income  (Ny)  and 
price  (Np)  elasticities  of  demand  as  well  as  by  the  level  of  supply 
(Normal  ■ 0,  10^  lower  ■ -,  and  10^1  higher  ■ +)  . Each  of  the  scenarios 
is  character ized  by  3 figures,  the  first  being  the  price,  the  second  Is  annual 
revenues  as  of  1980  (In  billions  of  dollars), and  the  third  the  number 
of  years  of  reserves  before  depletion. 

The  O.C.  column  Is  the  OPEC  Cartel  scenario.  The  SPL  column  is  the 
scenarios  under  which  the  S countries  became  price  leaders.  The  OCUf* 
column  is  the  OPEC  cartel  with  U.S.  minimum  price  scenario  and  the  SPLuS 
Is  the  S country  price  leader  scei.ario  with  U.S.  minimum  price.  The 
last  two  columns  of  the  table  represent  the  estimated  annual  revenues  for 
the  S countries  under  the  OPEC  cartel  scenario  (S/OC) , and  under  this 
cartel  scenario  with  U.S.  minimum  price  (S/OCUS) . Attached  to  these  figures 
are  the  following  signs: 

+ to  Indicate  gain  from  breaking  the  cartel 
“ to  Indicate  loss  from  breaking  the  cartel  and 


to  indicate  indifference. 
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F . The  Revenues 

Tne  net  revenues  of  the  Middle  Eastern  countries  depend  on  the 
income  and  price  elasticities  of  demand  for  energy,  on  the  one  hand, 
and  on  the  price  elasticities  of  supply,  on  the  other.  At  one  extreme 
(high  demand,  low  supp I y) , revenues  will  reach  $100  billion  per  year, 
whiie  at  the  other  extreme,  revenues  will  drop  as  low  as  $20  billion 
per  year.  The  highest  revenue  seems  highly  unlikely;  the  lower  revenue 
has  a somewhat  greater,  but  still  low,  probability.  Revenues  between 
$25  and  $145  billion  per  year  appear  to  be  most  probable.  They  correspond 
to  many  combinations  .f  elasticities  of  demand  and  supply,  at  reasonable 
levels.  In  any  case,  revenues  above  $60  billion  per  year  are  unlikely. 

On  the  basis  of  these  findings,  we  have  chosen  to  analyze  the 
accumulation  of  capital  and  their  four  alternatives:  $100  bl 1 1 lon/year , 

$75  billion/year,  $50  billion  /year  and  $25  bi 1 1 lon/year . As  to  the 
revenues  before  19^9,  we  have  made  some  adjustments  to  these  figures. 

r,.  Pr  ices 

The  main  factors  that  determine  the  level  of  the  expected  prlue  are, 
of  course,  the  elasticities  of  the  demand  and  supply.  Most  Important  is 
the  elasticity  of  supply.  Price  will  remain  high  even  in  most  of  the 
cases  of  relatively  low  demand  with  supply  rising  at  the  slowest  pace. 

Yet,  If  supply  rises  In  a normal  and  fast  pace,  prices  wl'/l  be  much 
lower,  except  for  the  case  where  demand  will  rise  very  sharply. 

For  the  cases  of  high  price,  $9  per  barrel  was  chosen  as  a representative 
one.  in  these  ca^es  the  price  may  well  be  higher.  However,  above  $9, 
oil  substitutes  will  be  developed  faster  to  provide  an  Increasingly 
greater  supply.  In  the  long  run,  this  limits  the  price  of  oil  to  under  $9. 
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If  the  OPEC  cartel  is  broken  by  the  S countries,  they  will  tend  to 
determine  much  lower  prices.  In  nviny  cases,  they  will  gain  fiom  it.  In 
the  case  of  Ny  - 1.25  Np  - .2  and  S * 0,  the  OPEC  cartel  will  maximize 

profit  at  P ■ $9  and  revenues  ■ $36  b i I 1 ion/year . The  S countries, 

however,  in  this  case  will  do  somewhat  better  by  cutting  price  to 

and  getting  total  revenues  of  $26  billion/year.  They  v i 1 1 gain  from  it 

nut  only  in  terms  of  profits  but  also  politically,  since  at  the  lower 
price  Iran  s income  will  be  smaller  and  its  rate  of  economic  growth  and 
accumulation  of  foreign  capital  will  be  greatly  hampered.  This  will 
put  the  $ countries  in  a much  stronger  relative  posltioi.  in  the  Middle 
East.  As  a matter  of  fact,  this  political  consideration  makes  it 
worthwhile  for  the  S countries  to  break  the  cartel  and  follow  their 
profit  maximizing  policy  at  low  prices,  even  if  they  lose  some  profits, 

;*s  in  the  case  of  Ny  - 1.25  Np  - 0.2,  S - -10?,  In  this  case, their 
share  in  the  cartel  will  give  them  an  annual  income  of  $3I|  billion/year, 
while  going  on  their  own  will  provide  them  with  $28  billion.  Prices  will 
be  cut  from  $9  to  $6.  In  this  case,  their  income  is  lower.  Yet,  politicall 
thev  gain.  So,  even  in  such  a case  they  may  prefer  to  break  the  cartel. 

We  have  made  a sensitivity  analysis  for  different  demands  ar.d  supplies 
that  apply  to  these  scenarios.  Out  of  63  different  cases  It  was  found 
that  the  $ counr ies  wi  1 1 gain  from  breaking  the  cartel  in  33  cases,  and 
will  lose,  in  terms  of  income,  in  23  cases,  and  remain  indifferent  7 
cases.  These  losses  are  always  small  and  may  be  worthwhile  for  tne  political 
gains.  Thus  there  is  a great  incentive  for  the  S countries  to  break  the 
cartel  and  reduce  the  prices.  One  of  the  reasons  that  makes  this  attractive 
in  terms  of  profit  lies  in  the  fact  that  the  S country  reserves  are  much 
larger  than  the  other  Middle  East  countries' 


reserves. 
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The  introduction  of  a U.S.  ntinimum  price  fHJIicy  doesn't  have  a direct 
substantial  impact  on  the  OPEC  cartel  pricing.  In  only  a few  cases  does 
it  change  the  optimum  p.'ice  for  the  cartel,  and  in  most  of  the  cases  it 
drives  the  cartel  prices  up,  the  reason  being  that  at  prices  lower  than 
$6,  the  net  dividend  for  the  Middle  East  oil  is  smaller.  This  doesn't 
mean  that  the  minimum  price  policy  has  unfavorable  effect.  By  introducing 
stability,  it  reduces  the  incentive  for  the  cartel  to  follow  a policy 
of  unstable,  erratically  fluctuating,  prices.  Such  a policy  would  have 
impaired  the  development  of  energy  production  in  the  non-OPEC  countries. 

In  the  case  where  the  S countries  break  the  cartel,  the  U.S.  minimum 
price  policy  has  als®  very  little  effect  on  the  S countries'  pricing.  In 
a very  few  cases  these  prices  will  be  somewhat  lower  and  sometimes  higher. 
However,  it  sharply  reduces  the  number  of  cases  in  which  the  S countries 
increase  their  profits  by  breaking  the  cartel.  In  fact  it  Is  reduced  to 
II  cases  only,  while  in  k6  cases  they  lose  from  breaking  the  cartel 
and  in  6 cases  they  are  indifferent.  The  Incentive  to  break  the  cartel 
is  reduced  when  the  U.S.  follows  a minimum  price  policy.  In  conclusion, 
the  general  pattern  of  the  cartel  Is  to  keep  pricei  higher,  close  to 
$9/bbl.  On  the  other  hand,  if  the  cartel  it  broken  the  S countries  will 
determine  their  price  around  $k,  and  only  in  seldom  cases,  It  will  be  $6. 

H . Concluding  Comments 

We  now  can  conclude  the  anilysis  as  of  this  stage  as  follows: 

I.  For  the  sake  of  assuring  a constant  flow  of  energy  supply  it  is 
essential  to  prevent  the  oil  prices  from  falling  below  $6  per  barrel.  This 
can  be  secured  in  the  U.S.  by  minimum  price  policy  assisted  by  adjustable 
piutective  tariffs. 
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) It  will  nduce  Iran  to  Invest  almost  all  ifc 

'ts  revenues  domestically. 

tl>ereby  making  the  S countries  the 

„ “i<h  lar,.  for„g„ 

- n„.„cu, 

Wise,  both  politically  and  buslnesswise. 

T--  I.  no.  inooncvao..  ,na.  ,„  a ona-.o-foun-y.-an  paHod  ,.a 

S ccn.rias  -Ml  coopara.a  as  ona  onl.  and  wIM  axarcisa  .hair  po-ar  .o 

^co™  prica  laadars  In  .ha  oil  ™rha.  (.ha  OPEC  car.al)  al.har  official,, 

or  cm,  ,n  praclca.  and  radoca  .ha  oM  prIca  .o  a lava,  ha.-aan  C.  and  « 
per  barral  (In  1974  pricas). 


PART  TWO:  ACCUMULATION  OF  CAPITAL 


In  the  previous  part  we  explored  some  possible  patterns  for  future 
oil  prices.  These  provided  a basis  for  estimates  of  alternative  flows 
of  oil  revenues  for  the  Middle  Eastern  oil  countries.  We  are  now  able 
to  Investigate  the  Implications  of  these  rcvi'nue  flows  to  the  economic 
development  and  growth  of  the  Middle  Eastern  oil  countries  and  to  the 
accumulation  of  capital  In  the  form  of  foreign  Investment.  This  will 
be  presented  In  this  part.  Chapter  5 will  lay  the  assurptions  under- 
lying a policy  of  maximizing  domestic  Investments  for  economic  growth. 
Chapter  6 describes  the  model  of  economic  growth  and  capital  accumula- 
tion we  have  used  in  order  to  make  our  projections  and  it  will  specify 
the  list  of  al  terna*^  Ives  we  have  made  In  the  course  of  sensitivity 
analysis  of  the  model.  Chapter  7 summarizes  the  main  projections  of 
economic  growth  and  foreign  capital  accumulation,  as  derived  from  the 
model,  and  compares  various  alternative  magnitudes. 
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Chapter  V 

SETTING  PRIORITIES  FOR  DOMESTIC  INVESTMENT 

In  the  first  part  of  this  study  we  have  developed  some  alternative 
projections  of  oil  revenues  that  the  Middle  East  oil  producing  countries 
may  expect  to  receive  from  the  rest  o’  the  world  in  the  next  decade. 

The  obvious  question  is;  What  will  these  countries  do  with  these  revenues? 
In  order  to  answer  this  question  we  must  develop  a framework  of  goals 
and  criteria  that  underlie  these  countries*  decisions  with  regard  to 
utilization  of  the  revenues. 

On  the  basis  of  statements  made  bv  leaders  of  these  countries , and 
of  opinions  of  experts  and  coftmon  knowledge,  we  assume  the  fallowing  set 
of  goa I s ; 

1.  to  build  a strong,  nonvuincrab le , domestic  economy; 

2.  to  Increase  the  domestic  standard  of  living; 

3.  to  increase  national  security; 

to  maintain  and  strengthen  the  power  cf  the  current  regime; 

5.  l>  increase  the  nation's  political  pow^r  ’.n  the  world. 

A . Consum • t Ion 

It  could  be  argued  that  the  above  goals  would  be  achieved  simply 
by  utilizing  the  revenues  to  Increase  curre^t  consumption  to  a maximum 
level.  Indeed,  this  would  maximize  the  standard  of  living.  But  it  Is 
quite  clear  tho»  the  other  goals  are  not  efficiently  fulfilled  by  such 
a policy.  However,  consumption  can  be  Increased  not  only  Ly  spending 
the  Increased  revenues  on  Imported  goods  and  services.  Another  way  *,o 
increase  consumption  is  first  to  Invest  the  revenues  at  nome  and  abroad 
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and  then  use  the  returns  on  the  investments  for  consumption.  In  this 
way  the  o'"  • goais  will  be  more  efficiently  met. 

These  arguments,  however,  are  only  theoretical.  In  practice  the 
increased  oil  revenues  :annot  be  immediately  consumed  by  the  oil-producing 
countries  for  a number  of  reasons  that  put  limits  on  the  rate  of  the 
increase  in  consumption.  These  reasons  are  as  follows: 

1.  In  many  of  these  countries  the  population  small  relative  to 
the  increase  in  oil  revenues.  An  extraordinary  per  capita  level 
of  consumption  would  be  required  to  absorb  the  revenues. 

2.  A change  in  any  behavior  pattern  requires  time.  A Bedouin  in 
a tent  is  not  ready  to  move  directly  to  a villa. 

3.  Normally  consumption  changes  as  a function  of  the  change  in 
expected  future  income,  much  less  In  terms  of  current  windfalls. 

k.  The  use  of  outright  gifts  to  the  population  to  induce  consump- 
tion could  undermine  the  social  and  economic  viability  of  any 
country. 

5.  The  oil  revenues  are  expected  to  flow  only  for  a limited  (un- 
certain) time  period.  If  at  least  a part  of  the  revenues  is 
not  saved  and  invested,  a drastic  fall  in  the  level  of  consump- 
tion will  occur  as  soon  as  the  flow  of  revenues  drops. 

In  view  of  these  limits  to  increased  consumption,  the  goal  of  an 
increased  standard  of  living  can  reasonably  be  better  met  by  an  Invest- 
ment process  that  will  generate  permanent  future  income  rather  than  by 
immediate  spending  on  imports  o.  consumption  goods  and  services.  The 
future  return  on  these  investments  will  be  utilized  partly  frr  increas- 
ing the  standard  of  living  and  partly  for  further  investment  and  accumu- 
lat ion  of  capital . 

In  light  of  the  size  of  the  Increase  in  oil  revenues  to  OPEC  coun- 
tries and  the  current  limits  on  consumption.  It  is  expected  that  most 
of  the  increased  revenues  will  be  Invested,  while  only  a small  proportion 
will  be  immediately  consumed.  A schematic  representation  of  this  process 
appears  below 
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B . Oonestic  Investments  vs.  Foreign  Investments 

The  first  investment  policy  question  refers  to  the  priority  with 
regard  to  domestic  versus  foreign  investment.  The  question  is  simply: 
Which  of  the  two  strategies  is  more  efficient  in  achieving  the  set  of 
goals  I i sted  above? 

1 . Building  a Stronq,  Non-vulnerable  Domestic  Economy.  Domes- 
tic investments  may  develop  the  agriculture  and  the  Irrigation  system; 
build  an  industrial  base;  provide  private  and  public  housing;  construct 
roads,  ports,  communication  systems,  and  other  elements  of  economic 

inf rast •’ucture ; build  schools,  hospitals,  and  other  social  and  p'lblic 
Institutions;  and  improve  the  standard  of  other  services.  Foreign  Invest- 
ments will  merely  provide  the  returns  that  will  finance  greater  imports. 
Thus,  we  can  conclude  that  domestic  investment  would  achieve  these  goals 
better  than  foreign  investment  would. 

2.  Increase  the  Domestic  Standard  of  livi'-j.  Both  Investment 
strategies  will  result  In  increasing  the  standard  of  living.  't  Is  dif- 
ficult to  determine  which  strategy,  i*  followed  by  itself,  would  achieve 
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higher  levels  of  produel i v i , v end  returns  thet  would  contribute  to  the 
future  stenderd  of  living.  The  lew  of  dietinishing  returns  suggests  that 
a ..ived  strategy,  in  which  the  investments  would  be  split  between  the 
two,  would  result  in  the  highest  returns  and  future  standard  of  living. 

J.  Inrreesn  in  National  Security.  domestic  investment  strengthens 

the  economic  base  of  the  country,  thereby  increasing  the  ievel  of  nationai 
security.  Foreign  investment,  on  the  other  hand,  does  not  have  a ciear- 
cut  ef-er.  on  national  security.  Since  foreign  investment  is  subject  to 
political  risks  of  investment  confiscation  it  may  hove  a negative  effect 
on  the  national  security. 

b.  w..in,aininn  ohd  Str-rb-eiei  fhe-Power  of  the  Cujj-enUsai^ 
Domestic  investments  have  a mixed  effect  on  the  stabiiity  of 
the  current  regime.  The  short-run  prestige  of  the  current  regime  is 
enhanced  as  employment  opportunities  are  created  and  domestic  construc- 
tion and  development  attain  impressive  proportions.  In  the  long  run. 
however,  the  higher  the  rate  of  domestic  investment,  the  larger  will  be 
the  site  of  the  resulting  modern  proletariat  and  intelligentsia  within 
the  population,  classes  that  may  challenge  traditional,  less  modern 
regimes.  This  moderni tat  Ion  process  can  slow  somewhat  if  agriculture 
and  irrig.tion  represent  a larger  share  of  domestic  Investment.  Such  a 
courte,  however,  might  produce  less  than  satisfactory  results  with  re- 
spect to  the  other  goals.  Horeover,  the  capacity  of  agricultural  and 
irrigation  investments  is  limited.  A major  domestic  investment  program 
cannot  avoid  industrial  development  and  education  expansion.  In  the 
long  run  it  may  make  the  current  regime  more  vulnerable. 
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5 . Increasirvj  the  Country's  Politico!  Power  in  the  World.  Both 
domestic  and  foreign  investment  strengthen  the  country's  international 
political  power.  Again,  It  seems  that  a mixed  strategy  can  maximize  it. 

The  above  discussion  can  be  summarized  as  follows: 

a.  Domestic  investment  is  the  most  efficient  policy  with  regard 
to  qoa I s 1 and  3 

b.  A mixed  strategy  is  the  most  efficient  policy  with  regard  to 
goals  2 and  5. 

c.  With  regard  to  goal  it  is  impossible:  to  determine  which 
strategy  is  more  efficient. 

Conclusion;  An  efficient  strategy  would  be  to  put  a substantial 
part  of  the  revenues  Into  domestic  investments,  and 
a certain  balance  in  foreign  investments. 

This  conclusion  should  have  been  more  clearly  specified  if  the 
total  revenues  were  not  high  enough,  in  that  cas  . the  optimum  tradeoff 
between  domestic  and  foreign  investment  would  be  reached  at  a level 
lower  than  the  absorption  capacity  of  domestic  investments.  But  in  fact 
the  revenues  in  aii  the  alternatives  are  so  high  that  such  a distribution 
of  funds  between  domestic  and  foreign  Investments  allocates  an  invest- 
ment in  the  domestic  economy  that  is  greater  than  the  economy  can  absorb. 

it  follows,  therefore,  that  the  efficient  strategy  should  be  to 
use  all  productive  opportunities  for  domestic  investments  and  to  Invest 
the  balance  In  foreign  countries. 

This  conclusion  can  be  interpreted  both  in  a normative  and  In  a 
positive  sense,  in  the  normative  sense  It  constitutes  a guideline  for 
Investment  strategy.  And  Indeed,  this  is  how  it  was  derived  here.  In 
the  positive  sense,  however,  it  constitutes  a hypothesis  of  expected 
actual  behavior  and  there  arc  significant  Indications  that  this  is  the 
actual  policy  pursued  by  Iran,  Iraq,  and  Saud/  Arabia. 
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constraint  can  be  rela;<ed.  ^ investments  in  these,  this 

"any  of  the  above  constraints  can  be  relaxed  by  cooperation  with 
foreign  corporations  in  Joint  ventures.  The  ideal  pattern  of  coopera- 
•ion  fr^  the  point  of  view  of  the  countries  involved  would  be  for  the 
ioca,  country  to  provide  the  capital  and  axss,  of  the  labor  force  and  for 
e -oreign  corporations  to  provide  the  technology,  foreign  markets  and 

™-«^ng  and  distribution  channels,  and  a small  a^un,  of  entrepreneur- 
Ship,  managerial  skills,  and  skilled  labor. 

On  balance  there  w!!i  i 

remain  major  constraints  on  domestic  invest- 

fi’cnt , particularly  on  labor  frsrr-a.  j 

force  and  economic  infrastructure  that  can 

not  be  solved  overnight  by  joint  ventures  Inf*  : • 

7j  ventures.  Internai  investment  wi 1 1 

involve  significant  time  |;,„c 

9S.  ntrepreneurship  will  present  no  real 
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problem.  The  countries  are  awash  with  their  own  and  foreign  suggestions 
for  projects.  In  light  of  the  constraints,  projects  can  be  expected  to 
be  capital-intensive  because  of  the  relative  supply  of  capital  to  labor 
and  the  resulting  low  opportunity  cost  of  capital  A large  investment 
in  education  has  priority  together  with  other  investments  in  the  economic 
infrastructure. 


HI-2239-RR 


85 


I 


I 


I 

I 


* 


I 

I 

I 


t 

j 


Chapter  VI 

THE  FRAMEWORK  OF  ECONOMIC 
GROWTH  AND  FOREIGN  CAPITAL  ACCUMULATION 

The  purpose  of  the  chapter  Is  to  set  the  framework  in  which  we 
make  our  projections  and  to  specify  the  assumptions  that  underlie  the 
input  of  the  formal  model,  which  Incorporates  the  process  of  domestic 
Investments  economic  growth  and  capital  accumulation  by  the  Middle 
East  oil  producing  countries. 

The  Model 

The  accumulation  of  foreign  investments  comes  from  the  surplus  of 
total  reso.-rces  that  form  the  Gross  National  Income  (GNI)  over  the 

domestic  jses  of  these  resources.  The  formal  structure  will  be  as 
fo 1 1 ows : 

I . The  Resources 

(1)  GNI  - GDP  + A + rk 

t t t t 

where  t denotes  the  year;  A is  the  total  revenue  from  oil  (In  royalties, 
taxes,  and  other  forms);  K is  the  accumulated  stock  of  foreign  Invest- 
ments, i.e.,  the  total  capital  Invested  abroad;  r Is  the  average  rate 
of  return  on  the  foreign  capital;  GOP  Is  the  Gross  Domestic  Product. 

The  GDP  Includes  part  of  the  value  added  of  the  oil  production  Industry 
which  Is  not  In  the  form  of  revenues  paid  to  the  government;  GNI  Is  the 
Gross  National  Income,  I.e.,  national  Income  and  depreciation. 

2 . The  Uses 

(2)  GNP  • c + I + OSP  + X - M 

t t t t t 
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^^rpius".  NS  constitutes  th  f ^ 
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t t Sj  Is  the 
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Of  acc^ola.1,0,  financial  capl.al 
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(4)  . NS^  - OSP^ 

This  process  of  financial  capital  accumulation  is  different  from 
the  traditional  way  by  which  such  accumulation  is  described  in  many 
publications,  where  it  is  simply  presented  as  the  accumulation  of  oil 
revenues,  i.e.,  the  sum  total  of  A^.  It  may  very  well  happen  that  with 
large  don^stic  capital  investment  and  "other  spending",  the  accumula- 
tion of  capital  will  be  positive  only  for  a certain  period  of  time  and 
then  becomes  negative.  Above  aii,  one  should  .>ot  disregard  the  return 
on  this  capital,  which  Is  another  source  of  inceme  and  of  a further 
accumulation  of  capital. 

In  order  to  present  alternative  possibilities  of  economic  growth 
and  foreign  capital  accumulation  computer  programming  techniques  were 
applied  to  the  above  n;odei  and  a large  number  of  runs  were  made  under 
vaious  combinations  of  assumptions  with  regard  to  each  of  the  above 
variables.  These  runs  Incorporate  data  for  the  following  countries: 
Lan,  Libya,  Iraq,  Saudi  Arabia,  Kuwait  and  the  other  Arab  sheikdoms. 

5.  Net  Import 

Net  imyC't  is  a balance  between  the  GDP  and  the  total  domestic 
uses,  it  is  calculated  as  follows: 

(9)  NM^  - GOP^  - Cj  - - OSP^ 

It  provides  an  estimate  of  the  net  effect  of  the  oil  revenue  on 
international  trade.  Since  it  indicates  the  increase  of  the  net  export 
from  the  ol I- import Ing  countries  to  the  oil-producing  ones,  it  consti- 
tutes a quantitative  estimate  for  evaluating  the  oil  revenue  effect  on 
the  real  economic  sectors  of  the  oi i ' import ing  countries. 
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TABLE  27 

OIL  REVENUES  1972-1985  ALTERNATIVE  A$$Ui<PTIONS  ($I06) 


Year 

Al 

A2 

^3 

1972 

10,220 

10,220 

10,220 

10,2  0 

1973 

16,000 

16,000 

16,000 

16,000 

197'* 

70,000 

75,000 

60,000 

60,000 

1975 

80,000 

75,000 

50,000 

140,000 

197^ 

90,000 

75,000 

140,000 

25.000 

1977 

100.000 

75,000 

30,000 

25,000 

1978 

100,000 

75,000 

30,000 

25,000 

1979 

100,000 

75,000 

30,000 

25.000 

1980 

100,000 

75,000 

140,000 

25,000 

1981 

100,000 

75,000 

140,000 

25,000 

1982 

100.000 

75,000 

140,000 

25,000 

11983 

100,000 

75,000 

50,000 

25,000 

1981* 

100,000 

75,000 

50,000 

25,000 

1985 

100,000 

75,000 

50,000 

25,000 

TABLE  28 

OIL  REVENUES  BY  GROUP  CL'INTRIES.  1972-1985  (SELECTED  YEARS) 
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2 . Return  on  Capital 

it  IS  assumed  that  the  average  return  on  capital  will  be  8 percent 
ensitivity  analysis  was  made  for  6 percent  and  10  percent. 

3-  investments  and  Gross  Domestic  Prnrt..ri 
The  ro,c  Of  Of  COP  foponos  on  .he  re.e  of  „f 

cepite,  e,  „el,  as  the  rate  of  prodpcivi.y  increase.  Assunin,  an 
Aggregate  Cobb-Douplas  produc.ion  function  with  constant  returns  to 
>cale.  „e  have  the  folowing  growth  relationship: 


(5)  GDP 


t^-l  “ ^P^t  it 


GOP. 


't  . Alw 

'*  pT  0-c)  “T-  ♦ PR.. 

‘'t  ‘■t  ' 


Where:  PC  - total  productive  capital  in  the  economy 

L - rate  of  productivity  increase 
u - output  elasticity  cf  capital 
l-n  - output  elasticity  of  labor 

thus  equation  .5)  simply  states  that  the  GDP  rate  of  gr»,th  is  an 
average  of  the  rates  rf  growth  of  capital  and  labor  weighted  by  their 
Obtput  elasticity,  plus  the  rate  of  productivity  increase. 

In  particular  we  assumed  output  elasticities  of  </]  f„r  capital 
-d  for  labor.  These  tates  reflect  en^irical  findings  In  n»„y 
countries.  We  also  assume  o 5 percent  annual  rate  of  productivity 
increase.  The  average  capital  output  ratio  of  these  countries  in  1,73 
Is  «<lmated  at  1.8.  The  ratio  between  ft,  'ncrement.l  investments 
And  i^rnm^  rutput  I much  h.glmr  (3  and  up).  This  incr^ntal 
cplta,  to  output  ratio  results  -rom  the  structure  of  the  growth  ,.„del 
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we  are  using  (see  beK"»w). 

Equation  (5)  allows  us  to  obtain  projections  of  the  rate  of  growth 
of  GDP  as  a function  of  the  volume  of  dotncstic  investmer.  ;t.  Taking  the 
annual  rate  of  increase  of  population  at  3 percent  and  productivity 
rate  at  5 percent  (a  higher  c tim.itc,  thus  const  itu‘ing  and  upper  bound 
on  the  resulting  rate  of  growth),  equation  (5)  can  oe  rewritten  as: 


(6) 


AGDPj 

“COP^ 


.07 


In  the  subsequent  projections  we  nade  the  following  assumptions 


with  regard  to  this  relationship: 

Annual  Rate  of  Domestic 
Capital  Formation 

Annual  Rate  of 
GOP  Growth 

Year 

% 

197^-77 

21 .0 

14.0 

197S'dO 

18.0 

13.0 

1981-85 

15.0 

12.0 

1986-90 

12.0 

11.0 

1991  + 

10.5 

10.5 

Steady  state  growth  Is  achieved  after  1990,  with  both  domestic 


capitai  and  GDP  rising  at  10.5  percent  p.a.  This  steady  state  Is 
reached  by  gradual  approximation. 

Given  the  capi la  1/output  ratio  for  the  whole  economy  as  of  1975 
(1.8),  we  derive  the  annual  pattern  of  the  domestic  Investment,  as 
well  as  the  incremental  capital/output  ratio  (the  ratio  between  annual 
domestic  investment  and  ‘he  Increase  of  GDP),  as  well  as  the  average 
ratio.  The  detailed  pattern  of  growth  Is  sfrwn  on  the  following  table 
where  th  1973  GDP  - 100,  and  1973  productive  capital  stocks  - 180. 


ECONOMIC  GROWTH  MODEL 
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This  table  summarizes  the  absorption  capacity  of  the  domestic 
investments  as  a function  of  the  i973  GDP  (=100).  This  capacity  is 
limited  by  the  feasible  rate  of  GDP  growth,  by  the  technologicai  ratio 
of  capita]  to  output,  and  by  the  rate  of  investments  in  housing  and 
economic  and  social  infrastructure.  Our  assumptions  aim  to  provide 
some  "reasonabie"  rates  of  economic  growth  and  productivity  increase. 
They  are  aiso  consistent  with  "reasonable"  incremental  capital  to  out- 
put ratios,  which  turn  out  to  S .jetween  2.7  and  3-8*  "^hese  ratios  are 
somewhat  above  the  typical  rati?  for  the  more  developed  countries. 

Another  "test"  of  these  assumptions  is  the  resulting  ratio  of 
domestic  investment  to  the  GOP.  We  have  here  a rftclo  that  varies 
between  3'5  percent  and  48  percent.  These  rates  are  by  all  means  upper 
bound  estimates  because  they  are  higher  than  the  rates  which  were  found 
In  the  most  rapidly  growing  economies  (31  percent  in  Japan  from  1950  to 
19^5;  24  percent  In  Germany  in  the  same  period;  30  percent  in  Israel 
from  1950  to  1970). 

The  growth  model  was  also  tested  for  some  alternative  rates  of 
growth: 

(a)  Growth  rate  smaller  by  3 percent  for  each  year,  1 , assum- 

ing productivity  increase  of  only  2 percent  per  annum. 

(b)  GDP  growth  rate  of  12  percent  per  year  associated  with  capital 
formation  rate  of  15  percent  per  year.  This  is  simply  a slower  growth, 
with  the  original  5 percent  productivity  increase. 


9^ 
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This  percentage  is  denoted  by  . so  that: 

(8)  OSPj  = oA^ 

a was  tested  for  10  percent  and  for  20  percent. 


C . Summary 

The  above  described  model  provides  alternative  projections  under 
alternative  sets  of  assumptions  of  the  following  variables. 


1.  Accumulation  of  foreign  capital  by  the  Middle  East  OPEC 
countries. 


2.  The  grcrwth  of  the  GNP. 

3.  The  growth  of  the  GNM  . 

4.  The  growth  of  domestic  consumption. 

5.  The  growth  vaf  domestic  investments. 

6.  The  growth  of  the  net  Import. 

In  the  following  chapter  we  shall  present  some  of  the  findings  of 
this  model.  They  will  be  summarized  for  the  basic  assumptions  with 
regard  to  productivity,  growth,  consumption,  and  return  on  foreign 
Investment.  Finally,  a short  summary  of  the  sensitivity  analysis  will 
be  presented  for  the  following  cases: 


1.  Marginal  propensity  to  consume  decreases  from  80  iiiercent  to 
60  percent. 

2.  Return  in  foreign  Investment  rises  from  8 percent  to  10  percent 
per  annum 


3.  Rate  of  grwoth  of  gross  domestic  product  Is  reduced  simul" 
taneousiy  with  a appropriate  reduction  In  the  dovnestic  capi- 
tal Investment. 


Rate  of  productivity  increase  falls  from  5 percent  to  3 per- 
cent a year. 


nrivii'i  'iiiiri  jiii 
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Chapter  VI  I 


PROJECTIONS  OF  FOREIGN  CAPITAL  ACCUMULATION 

A.  Introduction 

In  this  chapter  we  summarize  the  main  findings  from  the  analysis  of 
the  model  of  economic  growth  described  in  the  previous  chapter.  We  first 
present  the  development  of  the  gross  domestic  product  and  the  gross  national 
income  and  then  we  describe  the  pattern  of  consumption  and  domestic 
investment  flows.  From  this  we  derive  projections  of  net  imports  and  then 
we  present  projections  of  balance  of  payments  surplus  and  foreign  capital 
accumulation.  We  summarize  the  above  findings  under  the  four  assumptions 
of  oil  revenues.  Finally  we  surmiarize  the  sensitivity  analysis  with  regard 
to  the  main  assumptions  underlying  the  model. 

B.  Summary  of  Alternative  A1 

In  this  secion  w<5  present  a summary  of  the  main  outcome  of  the  model 
for  alter-ative  Al . This  constitutes  an  Illustrated  framework  of  the  model 
output  and  how  it  can  be  presented  for  each  set  of  assumptions. 

1.  Gross  Domestic  Product  and  Gross  National  Income  and  Their  Uses, 

The  projections  of  the  GDP,  GNI  and  their  major  uses  for  consumption, 
Investment  and  other  spending,  under  the  alternative  Al  of  high  oil  revenues, 
appear  In  the  following  table, 
a) GDP  and  GNI 

The  gross  domestic  product  rises  at  an  annual  average  rate  of  13-2^  In 
the  aggregate,  from  $29  billion  In  1972  to  $li»5  In  1985.  The  per  capita 
GDP  rises  from  $566  to  $1920  in  that  period. 
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During  the  same  period  the  per  caoita  rwi  • 

5782  to  $/,28I.  Howev^ 

excluding  the  sudden  increasp  •. 

es  in  1973-7^,  the  rate  of 
growth  of  GN.  from  1975  toI985  is  9.6^  per  annum. 

«ore  d=tane.  ras.Us  aopear  in  .^b.e 

Tba  paua.„  p, 

P-  - .Pis  ,a  ..pp  pf  ,,,  3 

bbao  .ba.  ol  ,.3„  „.o*  ,p,  ,, 

° ow.ng  .aaaon:  ,ba  pM  revenaaa  op„su.uta  a greater  percentage  of  GN, 

-oantrlea,  and  becapce  these  reeenoes  gro.  et  a s,o.r  rate  tbev 

reduce  the  average  rate  of  growth  of  GNI  n u 

• other  hand  the  GNl/capita 

•’  S tPdn  !n  Iran  simply  because  the 

H>y  uecause  the  oi)  revenues  per 

capita  are  significantly  greater  there.- 
b)  Domestic  Uses 

The  tah,e  presents  the  pto, actions  of  drastic  main  uses  of  consump- 
. .nvestment  and  other  spending.  Consumption  increases  with  the  GOP 

a -narg.na,  propensity  to  consume  is  .8)  and  also  is  affected  by  the 

level  of  oil  revenues  (10^  of  oil 

v'u-6  OT  oil  revenues  are  allopafo,<  .. 

allocated  to  consumption). 

^ consumption  is  I^i.2%  and 

f . pec  capita,  it  differs  among  the  yarious  groups,  fhe  highest  rate 

ow  h in  consumption  is  in  the  S group  where  it  reaches  a le.i  of 
r “‘--capita  in  ,,88.  The  lowest  rate  of  growth  is  in  Iran 

» - e .eve.  Of  G,330  per  capita  in  ,385  is  reached.  The  reason  for 

ence  is  t^foidr  D the  overai,  GGP  per  capita 
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i s much  smal ler  in  i r = „ 

P capita  are  much  greater  in  c 
in  Iran  ($kkS0  for  th<^  c 9foup  than 

50  for  the  Sg.oap  in  ,985  vs  $550  for  Iran) 

TOedcnestic  investment  behaves  similar, y in  a„  cas  f 
assume  Similar  annr  cases.  Since  we 

ogregate  production  functions  ,nd  identical  rates  of 
productivity  Increase,  the  ratio  of  domestic  ' 

same  in  all  th  '"vestment  to  GDP  is  the 

in  ail  these  groups.  Thic 

ihis  ratio  constitutes  ^2?  ?n  iq7c  / -,o, 

'980,  and  kst  i„  ,985  y,  " ‘‘7* 

as  K =8ould  be  taken 

as  upper  bounds.  ® laktn 

other  spending  is  assumed  to  constitute  201  of  th 

0-P  and  102  in  the  other  groups  Thus  it 

on  revenues.  This  Is  a m ' 

IS  a mere  guess  and  it  can  easily  be  chann  a • . 
affectinq  elthpr  ^ ° changed  without 

g consumption  and  investment  natr 

Other  snpna-  ..  vestment  patterns  or  the  GDP. 

ucner  spending  will  only  affprr  e-u 

and  ,h  e«d"»ilatlon  of  foreign  capital 

*■'  the  total  net  imports. 


2 • Net  Import*; 

Ode  to  the  effect  of  the  fast  growth  of  domestic  ' 

uomestic  mvestniAnr  i.. 


scale  of  activities  th  „ . - 'ncrease  in  the  , \ 

ctivitles,  though  the  ratio  of  thic  „ j ^ , 

GDP  starts  to  H i;  ^ Percentage  of 

decline  after  I98O.  This  gap  conatitut  ' 

the  Mid  East  ..  . by  ' 


¥!m 


the  Mid  East  countries  that  k net  imports  by  • 
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net  import  level  of  $28  billion  ao  of  1975.  One  should  realize  that  it 
may  not  be  possible  to  materialize  the  projected  high  level  of  net  Imports 
so  quickly.  However,  this  projection  is  a direct  result  of  the  assumptions 
concerning  domestic  investment  and  other  spending.  Other  spending  con- 
stitutes almost  1/2  of  net  imports  in  1975  and  only  25^  in  1985.  Thus 
the  net  imports  in  1975  nre  indeed  very  sensitive  to  the  level  of  other 
spend i ng. 

It  should  be  also  emphasized  that  the  S group  accounts  for  more  than 
50^  of  the  net  imports  In  1975,  but  its  share  declines  to  k0%  in  I985. 

On  the  other  hand  Iran  accounts  for  less  than  one-third  of  the  net  imports 

in  1975,  but  its  share  rises  to  almost  k0%  in  1985.  These  different 

trends  result  from  the  fact  that  other  spending  in  the  S group  is  much 
greater  than  in  Iran,  and  since  this  item  depends  on  oil  revenues, which 
do  not  rise  as  fast  as  other  domestic  uses,  the  rate  of  growth  of  total 
uses  In  Iran  Is  greater  than  in  the  S group. 

3«  The  Balance  of  Payments  Surplus 

Total  domestic  spending  is  smaller  than  the  GNi  in  every  year.  The 
difference  in  these  two  quantities  appears  as  a surplus  of  the  balance  of 
payments  and  it  is  accumulated  in  different  forms  of  foreign  investment. 
This  surplus,  which  was  $i0  billion  in  1972,  rises  to  almost  $60  billion 
in  1975,  and  in  the  case  of  high  oil  revenues  it  will  rise  to  $90  billion 

In  1980  and  $120  billion  in  I985,  despite  the  fact  that  the  oil  revenues 

are  assumed  to  remain  constant  as  of  1977.  The  growth  of  the  return. on 
investment  and  of  the  GDP  are  the  causes  of  this  Increased  surplus. 
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This  surplus  will  accumulate  to  an  aggregate  sum  of  about  $500 
billion  in  I98O-8  and  to  almost  $1,000  billion  in  I985.  About 
of  these  revenues  will  be  accumulated  by  the  S group.  The  remaining  will 
be  equally  distributed  between  Iran  and  the  LQ  group  (18^  each). 

The  pattern  of  the  annual  accumulation  of  foreign  capital  by  the 
three  groups  under  the  four  alternative  levels  of  revenues  is  discussed 
in  the, fol lowing  section. 


^ • Foreign  Capital  Accumulation 

Tht  foiiowing  table  show  that  foreign  capital  will  be  accumulated  to 
a large  extent  under  all  four  alternative  levels  of  revenues.  In  alternative 
where  the  revenues  will  sharply  decline,  the  projected  accumulation 
for  1980  is  $160  billion  and  for  1985  more  than  $250  billion.  One  should 
note  a significant  pattern  with  regard  to  the  different  groups.  As  long 
as  the  revenues  are  relatively  high  each  of  the  three  groups  accumulates 
a steady  share  of  the  capital.  But  when  the  oil  revenues  are  lower,  as  Ini 


alternatives  A and  A a crucial  change  In  the  accumulated  pattern  of 


Iran  takes  place.  Since  Iran  has  the  highest  domestic  investment  capital, 
it  appears  that  at  the  lower  levels  Iran  will  invest  domestically  all 
these  revenues.  In  fact.  It  will  have  to  decrease  its  domestic  Invest- 
ment If  the  revenues  fall  to  the  lowest  alternative.  Thus  under  alterna- 
tives A^  and  A^  Iran  accumulates  relatively  insignificant  amounts  of  foreign 
capital  (we  assume  that  the  foreign  capital  accumulation  will  not  fall  below 
$10  billion),  and  most  of  the  accumulation  is  concentrated  In  the  S group. 

The  LQ  group  Is  somewhere  between  the  Iran  model  and  the  S model.  Specifically, 
under  alternative  A3,  the  S group  will  hold  71%  of  the  total  capital 


accumulation.  This  rate  Is  83%  under  alternative  A 


Table  3 1 and  diagram  1 2 snmmarKte  the  capital  accumulation  process 
under  the  four  revenue  levels. 
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TABLE  31 


FORt:IGN  CAPITAL  /ACCUMULATION  UNDER  VARYING  ASSUMPTIONS  1 972-1985 

Tnii  I I ions  of  dollars)  ~ ~ 


6000. 
11880. 
1898) . 
^»8265. 
8337). 
l2/»6i»0. 
)72i<ll. 
22/*l52. 
279228. 
337740. 
401618. 
469768. 
542388. 
619671 


?i  Of 
To^al  k 

LQ 

i % Of 
Total  K 

1 ran 

z Of 
Total  K 

Total  K 

% Of 
Total  K 

0.60 

2000. 

0.20 

2000. 

0.20 

10000. 

1 .00 

0.59 

4564. 

0.23 

3546. 

0.18 

19990. 

1 .00 

0.63 

7072. 

0.24 

3995. 

0.13 

30046. 

1 .00 

0.61 

16494. 

0.21 

14530. 

0.18 

79289. 

1 .00 

0.60 

27577. 

0.20 

26866. 

0.20 

137814. 

1 .00 

0.60 

40325. 

0.20 

40889. 

0.20 

205854. 

1 .00 

0.61 

54711. 

0.19 

56417. 

0.20 

283538. 

1 .00 

0.61 

70393. 

0. 19 

73475. 

0.20 

368020. 

1 .00 

0.61 

36491 . 

0.19 

90249. 

0.19 

455968. 

1 .00 

0.62 

102865. 

0. 19 

106379 

0.19 

546983.  . 

1 .00 

0.62 

121247. 

0.19 

125173 

0.19 

648038. 

1 .00 

0.62 

140222. 

0.19 

143747. 

0.19 

753737. 

1 .00 

0.63 

159690. 

0.18 

16)793. 

0. 19 

8681)5. 

1 .00 

0.64 

179516. 

0. 18 

178928. 

0. 18 

978115. 

1 .00 

6000. 
11880. 
18981. 
50260. 
83530. 
11 88?, 7. 
156158. 
J96624. 
239523. 
284883. 
334558. 
387368. 
443421. 
502812. 


I Of 
Total  K 

0.63 

0.59 

0.63 

0.60 

0.60 

0.61 

0.62 

0.62 

0.63 

0.63 

0.63 

0.65 

0.65 

0.66 


Of 

LQ 

Total  K 

1 ran 

2000. 

0.23 

2000. 

4564. 

0.23 

3546. 

7072. 

0.24 

3992. 

^ Of  % Of 

Total  K Total  K Total  K 


17214. 

27635. 

38228. 

48845. 

60458. 

72161. 

83789. 

97945. 

110484. 

123972. 

M7U2. 


0.21 
0.20 
0.20 
0.19 
0.19 
0.19 
0.19 
0.19 
0.18 
0. 18 
n 


15530. 

26946. 

37975. 

48270. 

59676. 

70347. 

79884. 

91559. 

102444. 

112186. 

1 


0.20 
0.18 
0.1? 
0.19 
0.20 
0. 19 
0.19 
0.19 
0.18 
0.18 
0.18 
0.17 
0.17 


10000. 

19990. 

30046. 

83040. 

138112. 

195030. 

253273. 

316759. 

382031. 

448556. 

523162. 

600296. 

679579. 


1 .00 
1 .00 
1 .00 
1 .00 
1.00 
1 .00 
1 .00 
1 .00 
1-00 
1.00 
1 .00 
1 .00 
1.00 
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972 

.973 

197'< 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 


% Of 
Total  K 


6000. 
11880. 
18981 . 
442.75. 
67032. 
87109- 

103947. 

122281 . 1 
141277. 
164813. 
190917. 
218271 . 
250821 . 

I 284829. 


TABLE  3 I (CONT'D,), 
I X Of 

Total  K Iran 


2000. 

2564. 

7072. 

15054. 

21702. 

26780. 

30002. 

33628. 

36704. 

40455. 

45205. 

49457. 

54463. 

58672. 


0.21 

0.20 

0.20 

0.19 

0.19 

0.18 

0.18 

0.18 

0.18 

0.17 

0.17 


2000.  ■ 
3546.  I 

3992.  I 

12530. 

18706. 

22087. 

22099 

22412. 
21101 . 
19699. 
19559. 

17684. 

15645. 

11088. 


X Of  ^Tof 

Total  K Total  K Total  K 


10000. 

19990. 

30046. 

71859. 

107500. 

135965. 

156048. 

178320. 
199082. 
224967. 
255681 . 
285412. 

320930. 

354589. 


1 .00 
1 .00 
I .00 
1 .00 
1 .00 
I .00 
I .00 
1 .00 
1 .00 
1 .00 
1 .00 
1 .00 
1 .00 
1 .00 


6000. 
11880. 
18981 . 
44275. 
63102. 
76814. 
90834. 
106124. 

121833. 

137828. 

155789. 

174347. 

193408. 

212848. 


X Of 
Total  K 


0.60 

0.58 

0.63 

0.62 

0.63 

0.66 

0.68 

0.72 

0.75 

0.77 

0.79 

0.80 

0.82 

0.83 


% Of 

LQ  Total  K 


% Of 

Total  K Total  K 


2000. 

4564. 

7072. 

15054. 

20262. 

23065. 

25270. 

27797. 

29687. 

30716. 

32527. 

33605. 

33743. 

32694. 


0.20 

0.23 

0.24 
0.21 
0.20 
0.20 
0.19 
0.18 
0.18 
0.17 
0 .1 6 
0.15 
0. 14 
0,13 


2000. 

3546. 

3992. 

12530. 

16706. 

16916. 

15526. 

14313. 

11355. 

10427. 

10713. 

10273. 

10469. 

10032. 


0.17 

0.17 

0.14 

0.12 

0.10 

0.07 

0.06 

0.05 

0.05 

0.04 

0.04 


10000. 

19990. 

30046. 

71859. 

100070. 

116795. 

131630. 

148234 

162874 

178972. 

199029. 

218224. 

237621 . 

255574. 


1 .00 
1 .00 
1 .00 
1 .00 
1.00 
1 .00 
1 .00 
1 .00 
1 .00 
1 .00 
1 .00 
1 .00 
1.00 
1 .00 
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Q National  Inccxne  and  Product  Uses  Under  Different  Revenues 

The  following  four  tables  duplicate  table  35  for  the  four  alternative 
oil  revenues.  Some  of  the  *^indings  are  summarized  In  diagrams  tt.at  follow 
the  tables. 

The  total  gross  national  Income  under  the  four  revenue  alternatives 
is  shown  i n Diagram  1 3 . 

The  gross  domestic  product  for  each  of  the  country  groups,  under 
alternatives  Aj  and  is  presented  in  Diagram  I . 

Since  oil  revenues  constitute  a substantial  part  of  GNI  under  the  high 
alternative  (Al),  GNIjIs  naturally  jreatly  sensitive  to  the  oil  revenues. 

The  greater  sensitivity  is  found  of  course  in  the  S countries,  which  have  the 
iov/est  GDP  and  the  highest  revenues.  However,  GDP  is  much  less  sensitive. 

As  a matter  of  fact,  In  the  S and  LQ  groups  GDP  is  not  sensitive  at  all. 

Only  in  Iran  under  the  lowest  revenues  (A4)  there  is  a decline  of  the  rate 
of  GDP  from  \2%  to  II?  «nd  10?  o. a.  (In  A3  such  a decline  will  start  in  1980) 
This  decline  results  from  a more  apparent  change  in  the  level  of  domestic 
investment  In  Iran  which  takes  place  in  the  case  of  lower  revenues.  Thus 
by  1985  the  level  of  domestic  investment  1 6 lower  by  more  than  f|0?  than  the 
maximum  capacity.  This  is  the  reason  why  the  total  investment  by  the  three 
groups  amounts  in  I985  to  $50  billion  in  the  case  of  lower  revenues,  rather 
than  $65  billion  in  the  cases  ct  higher  revenues  (see  Diagram  i 5 ). 

The  consumption  is  less  sensitive  to  revenues  than  Investments,  but 
in  addition  it  is  slightly  affected  by  the  lower  level  of  the  GDP  in  Iran. 

The  total  consumption,  therefore,  reaches  $12^  billion  in  the  highest  revenues 
and  $113  billion  in  the  lowest  revenues. 


HI-2239-RR 


32  (A|) 


10,,., „o. 


1972 

1975 

1980 

1985 

Toi.ll  I ncro.i-.o 
Annud  I I ncrodsu 
Per  Capita; 

1972 
• 985 

Tot.  Increase 


13.105 
60.205 
99,661. 
I'.2,7M. 
989' 
20.3" 
9.0 
1506 
N ISO 
6i.0'i 


7.25? 

70,326 
36. 1 /.o 
398', 
I3.2>; 

836 

2823 

239^ 


6 . 70': 
N.5/I 
20.326 
37.978 
60 1 
16.2:: 


1.665 

'*,658 

9.675 

16.210 


1.075 

9.120 

11.600 

11,600 


7.225 

25.099 

61.151 

60.588 


-27 
16,355 
20,825 
26.668 


1972 

1975 

1980 

1985 

Total  Increase 
Annual  Increase 
Per  Capita; 

1972 

1985 

Tot.  Increase 


10,021 

26,615 

65,531 

69,010 

589/. 

17.5>. 


17,063 

62.615 

72,806 

111.675 

553"' 


7.356 

10.895 
20,61 1 
36,669 
3963: 
13.25: 

603 

2067 

239'/, 


ilPP 

16,680 

21,6'>3 

60,586 

72,161 

3983; 

13.2c 


5,663 

9.685 

17,618 

30.668 

6577. 

16.  ic 


JC 

11.888 

19,226 

35,039 

60.290 

6072. 

13.32 


1.763 

6,606 

9.738 

16.768 


3.387 

9.055 

19.165 

32.92/ 


251 

1,660 

1 .800 

1 .800 


05P 

262 

2,000 

2,500 

2,500 


7.657 

15,531 

29.156 

68.996 


15.5 

30.2 

56.6 
95. 


103 

6,636 

8.565 

12,367 


1,037 

8.826 

16,090 

23.557 


I 5!li 
60.189 
129,635 
217,999 
323.199 

706  c 

17.6c 
9.6 
78? 
67.8 1 
667". 


GOP 

29,086 

63.092 

81,521 

166,950 

398/ 

13.22 


22,056 

60,230 


6,575 

18.119 


72,973  38,308 

123,716  65,885 

6612 
16.22 


OJP 

1,568 

12,560 

15,700 


TPS 

30,199 

70,909 

126,98) 


15,700  205,301 


1.113 

27.817 

65.660 

60,352 
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TABLE  33  (/>  ■> 


CROSSJIAT  ipMAl  lUCOHE.  CROSS  OOHFSnC  PRODjjC  W>fin_ncMf  3 r S <2) 


s 

19/2 

GfJI 

li.Tos" 

GOP 

7,252 

C 

'..7«5 

1 __l 

1 ,1)1.5 

J _ 05P' 

_l ^ibs 

1 ~/,225 

NM 
“? ; 

IIS 

1975 

1980 

1985 

To.al  Increase 
Annual  Increase 

57,515 
02,237 
lb'  115 
8C9% 

10,71.1. 

20,326 

36,11)0 

398% 

1 1 .736 
18,001 
31,553 
571% 

4,453 

9,425 

16,210 

8.550 
8,5' 0 

3.550 

2.4,24') 

36.876 

56,313 

13.500 

16.551 

20,173 

33.2/1 

45,361 

62,802 

1972-1985 

■;2.57. 

13.2% 

15.8% 

1975-1985 
Per  CapI ta: 

7.(>% 

1972 

1506 

831. 

5'il 

1985 

9306 

2823 

2 1)6  5 

Tot.  Increase 

510'4 

238% 

356% 

-LQ. 

1972 

1975 

1980 

1985 

Total  Increase 
Annual  Increase 

GNi 

I0,02"l 

25.772 

39.08/( 

61,136 

5101 

GOP 

7,35'l. 

10.895 

20,61 t 

36,699 

398% 

C 

5,1.63 

9,395 

17,168 

29,998 

1.1.9% 

1 

|■.7i)3 

4,606 

9,738 

16,748 

1.52% 

OSP 

251 

1.350 

1 . 350 

1 . 350 

TOS 

7.457 

15.351 

23,256 

1)8,096 

NM 

103 

4,1)56 
7,645 
1 1 ,1)48 

MS 

2,564 

10,1)21 

11,628 

13,0'i0 

1972-1985 

l't.9i 

13.2% 

|1..0% 

1975-1  85 
Per  Cap  ca: 

10. Oi 

1972 

821 

603 

1.1.8 

1985 

3ltl5 

201.7 

1676 

Tot,  Increase 

316% 

239% 

271.% 

- 

1 ran 

1972 

1975 

1980 

1985 

Total  Increase 
An'  >1  Increase 

GNI 

17.061 

61»,962 

100,539 

1.89% 

OOP 

ii.T^rgo 

21,1.53 

1.0,581) 

72,161 

398% 

C 

11,888 

19.099 

3'.,  1.01) 
59.665 
1)01% 

OSP 

"2')2 

1,375 

1.875 

1.875 

TOS 

I5,5T> 

30,029 

5b  42') 
94, 1)6  7 

NM 

1,637 

8,576 

10,840 

22.307 

NS 

1.546 

11,416 

9,538 

6,071 

1972-1985 

l'i.6% 

13,2% 

13.2% 

1975-1985 

Per  Capita: 

9.3% 

1972 

55*. 

1.75 

390 

1985 

22kk 

1611 

.332 

Tot.  Increase 

301 

239 

242% 

Total 

GNI 

GDP 

c 

1 

OSP 

1,568 

1,117 

1.175 

1.175 

TOS 

20.199 

69,624 

20,556 

98,876 

NM 

1,113 

26.532 

39,036 

53,928 

NS 

9.990 

55,108 

66,527 

81,913 

1972 

1975 

1980 

1985 

Total  Increase 
Annual  Increase 

1.0.  189 

121..  732 

807,083 

280,790 

599% 

29^6 

1.3<092 
81,521 
11.1*, 950 
398% 

22,056 

39,730 

70,473 

121,216 

450% 

6,175 

18,119 

38,308 

65,885 

1972-1985 

16.3% 

13.2% 

14.0% 

1975-1985 

Per  Capita: 

8.5% 

1972 

782 

566 

429 

1985 

3719 

1920 

I606 

Tot.  Increase 
■ 

1761 

239% 

274% 
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TABLE  3't  (A-^) 

cao'‘.s  NAiiotmi.  inco.'t!;.  r.'-.oss  puouucr  A)o  oonKsnc  u5E3  (3) 


.CNL 

10,021 

21,100 

30,708 

50,3«i2 

')02i 


GNi 
17.063 
3'). 955 
52,2/2 
85,5't8 
602? 


7.252 
10,7'f't 
20,326 
36, 1 '(0 
3087 


fiOP 

7.35't 
10,805 
20.61 1 
36,6<i0 

3087, 


GDP 
16, '(80 
21. '(53 
'(0,58'( 
72,161 
3987 


JOP 

29,086 

63,092 

81,57.1 

166,950 

3987 


0.705 
0.81 1 
1 6. 006 
30.128 
'jOQr< 


5.663 

8,965 

16.538 

29.568 

6617 


1 1 ,888 
18,676 
33.529 
50.090 
3977 

13.17 


S- 

22.056 

37,230 

66.973 

118.716 

6387 


I .763 
6 , 606 

0,738 

6,798 


3.387 

9,055 

10,165 

26,362 


6,575 

18,119 

38,308 

59,300 


OSP 

1,568 

7,850 

6,280 

7,850 


.TP1„ 

UH 

7.657 

103 

16,651 

3,556 

26.096 

6,385 

67,196 

10,568 

_TDS 
I 5';5T7 
28,779 
!,000  53,676 

1,250  86,632 


Hi 

2.566 

6,663 

3,751 

3,166 


NM., 

1,037 

7,326 

3,090 

16,671 


- 1 602 
-1086 


30.199 

6.M99 

r ,561 

185,866 


Mi. 

960 

35,661 

25,885 

37,650 
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5 GNI 

1972  [1377^5 

■'775  37,086 

1980  III*, 322 

■985  67,'il8 

Tot,.)  I Incrnasf!  M V')! 

Annual  Incic.i'je 

1972-1985 

•975-1985  6.2% 

Per  C.ipl  ta: 

•972  1506 

•935  3463 

Tot.  Increase  1 30% 


r,op 

7,252 
I0.7'i4 
20,326 
36 , 1 40 

398% 


't,/05 

0,241 

16,051 

28,703 

510% 

• '1.92; 


I.'.'i5 

6,458 

9,425 

16,210 


I OSP 

I .075' 
4.560 
2,850 
2,850 


L 

I 7,225 
•8,259 
28,326 
'1 7,763 




! -27 

7,515 

8,001 

•1,623 


• 972 

• 975 
1980 

• 985 

Total  Increase 
Annual  Increase 

•972-1985 

•975-1985 

Per  Capita: 

• 972 

• 985 

Tot.  Increase 


• 972 

• 975 
1980 

• 985 

Total  Increase 
Annual  Increase 

•972-1985 
•975-1985 
Per  CapI ta: 

• 972 

• 985 

Tot.  Increase 


10,021 

•9,300 

27,406 

43,764 

337% 


•7,063 

32,955 

47,742 

75,437 

342% 


7,354 

10,895 

20,611 

36,699 

398% 


14,480 

21,453 

40,584 

68,389 

372% 


5,463 

8,765 

16,268 

29,090 

433% 


821 

603 

448 

2445 

2047 

1626 

198% 

239? 

263% 

SiLL 

GOP 

11,888 

18,224 

33,154 

55,394 

366% 


1,743 

4,606 

9,738 

•6,748 


3.387 

9,055 

14,891 

•8,740 


7,457 

14,091 

26,456 

46,296 


• 03 
3,196 
5,045 

9,698 


QiP 

m 

M 

242 

• 5,517 

• ,037 

,000 

23,279 

6,826 

625 

48,670 

8,086 

625 

74,759 

6,375 

Total 

• 972 

1975 

• 980 

• 985 

Total  Increase 
Annual  Increase 

GNI 

40,189 

88,841 

119,550 

186,619 

364% 

GDP 

29,086 

43.092 

81,521 

•41,173 

385% 

_C 

22,056 

36,230 

65.473 

113.195 

413% 

_L 

6.575 

18,119 

34.059 

51.698  I 

OSP 

r.568 

6,280 

3.925 

3.925 

TPS 

30,199 

60,629 

103,452 

168,818 

1972-1985 

1975-1985 

12.6% 

7.7% 

12.9% 

13.4% 

1 

Per  Capita: 

1972 

1985 

Tot.  Increase 

782 

2472 

216% 

566 

1870 

230% 

429 

1499 

249% 

NH 

•*••3  I 9,990 
•7,537  28,211 


21,932 

27,696 


16,098 

17,800 
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other  spending  changes  proportionately  with  the  revenues.  As  a result, 
total  spending  falls  from  $205  billion  to  less  than  $170  billion  i.e.,  by 
about  17?;.  Thus  we  can  conclude  that  the  total  spending  for  consumption 

is  slightly  sensitive  to  the  revenues. 

Net  imports,  however,  are  largely  sensitive  since  they  constitute  a 

net  balance  between  total  spending  and  GDP.  In  fact,  net  i.mports  in  the 
lowest  revenues  are  about  503:  lower  than  in  the  highest  revenues,  and  the 
magnitude  of  this  relative  decline  rises  with  time.  The  greatest  decline 
in  net  imports  takes  place  in  Iran  (1980  - from  $16  billion  to  $8  billion 
in  the  ;owest  revenues;  1985  “ from  $2A  billion  to  $6  billion).  The  net 
Imports  of  the  S group  are  also  affected  greatly,  simply  because  oil  revenues 
constitute  a great  share  of  the  total  GNl.  In  LQ  countries  the  decline 

of  the  net  imports  is  the  smallest.  (See  Diagram  I 6). 

Net  surplus  is  the  most  sensitive  factor  with  regard  to  changes  in  the 
net  revenue.  From  the  highest  (A,)  to  the  lowest  {^^)  revenue  alternatives 
it  falls  from  $90  billion  to  $16  blllicn  In  1580  and  from  $120  billion  to 
$18  billion  in  1985.  In  Iran  it  actually  becomes  negative  as  of  1980 
and  total  capital  accumulation  declines.  In  LQ  countries  this  process 

starts  in  1985. 

D.  Foreign  Capital  Accumulation  and  Net  Imports  under  Various  Alternative^ 
The  accumulation  of  capital  Is  affected  by  many  of  the  assumptions  made 
In  the  above  presentation.  In  order  to  reveal  the  nature  and  magnitude  of. the 
impact  on  capital  accumulation  of  some  of  the  assumptions,  we  have  made 
sensitivity  analyses  with  regard  to  the  following  cases  [See  tables  36  to  39 
and  Diagram  1 7] . 
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I.  MPC  decreased  from  .8  to  .6 

In  this  cnse  the  domestic  saving  rises,  increasing  the  foreign  capital 
accumulation  while  the  net  imports  decline.  The  greatest  relative  effect 
is  on  Iran  because  of  its  greater  population  and  GDP  magnitude.  In  fact, 
this  makes  it  possible  for  Iran  to  retain  the  maximum  capacity  of  domestic 
investment  and  economic  growth  even  when  revenues  are  lowest,  M,  and  also 
accumulate  foreign  capital  amounting  to  almost  $30  billion  in  I 98O  and  close 
to  $i*5  billion  in  1985.  The  reduction  in  the  net  imports  takes  place  in 
S and  LQ  countries  consistently  at  all  four  levels  of  revenues.  In  Iran 
the  decline  in  net  Imports  when  revenues  are  high  is  much  greater.  But  when 
revenues  are  lower  there  is  an  increase  in  imports  to  Iran  because  of  the 
ability  to  restore  domestic  investment  to  the  highest  capacity. 

2 • Increase  in  returns  on  foreign  investment  from  8?;  to  10^  ' 

According  to  the  assumptions  made,  such  an  increase  (or  alternatively, 
a decline)  in  the  rate  of  return  on  foreign  investment  has  no  effect  on 
domestic  spending  and  therefore  neither  on  net  imports.*  It  only  affects 
the  rate  and  level  of  accumulation  of  foreign  capital.  When  revenues  are  higher 
the  magnitude  of  this  effect  is  larger  because  the  greater  returns  are 
caused  by  larger  accumulations  of  foreign  capital.  In  any  case  this  effect 
on  capital  accumulation  is  not  very  significant.  Thus,  total  foreign  capital 
accumulation  for  each  group  under  Al  (i.e.,  when  the  returns  are  maximized) 
increases  from  $920  billion  with  an  8%  return  to  $1100  billion  at  a 10%  return, 
a 20%  increase. 


Except  in  Iran,  under  alternative  A^,  where  the  higher  return  provides 
some  additional  sources  to  finance  investment.  The  net  increase  of  investment 
in  GNP  Js  however  insignificant. 
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3 . Peel ir#- in  the  Rate  of  GDP  Growth 

In  this  case  domestic  investment  is  lower.  Net  imports,  therefore, 
are  lower  c^ijJ  foreign  capital  accumulation  is  greater.  The  total  sum  of 
these  differences  is  quite  constant  at  various  revenue  levels.  Thus  a 
decline  of  l?i  in  the  rate  of  growth  results  in  an  additional  accumulation 
as  of  1980  of  about  $8  billion  for  S,  $9  billion  for  LQ,  and  $17  billion 
for  Iran,  bringing  the  total  change  to  $3l*  billion. 


k . Change  in  Productivity  Rate 

A decline  in  productivity  will  have  an  effect  on  the  real  GDP  figures, 
but  the  impact  on  the  accumulation  of  capital  and  net  imports  is  very 
insignificant.  This  is  because  such  a decline  in  productivity  is  asso- 
ciated with  a smaller  rate  of  growth  of  GOP,  these  two  factors  neutral- 
izing each  other  to  a great  extent.  If  domestic  investment  were  increased 
in  order  to  maki'  up  for  the  lower  productivity  and  retain  the  rate  of  GDP 
growth,  it  would  have  resultt;*-  in  a smaller  accumulation  of  capital. 

This,  however,  is  very  unlikely  to  occur  because  investment  at  the  highest 
level  of  domestic  capacity  was  assumed. 


I 


E . Shifting  Revenues  Among  Countries 

The  above  findings  were  made  separately  for  the  three  groups  of  countries 
under  the  assumption  that  each  group's  share  in  the  total  revenue  will  remain 
constant.  This  may  not  necessarily  be  the  case  for  various  reasons,  if  the 
output  of  oil  by  one  group  increases  more  than  by  the  other,  its  share  in  the 
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TABLE  i?  (2) 

rOP.fIGN  CAI'ITAI  ACr.llMUI.A1  iniJ  AUl) 

NET  IHPORTS  lING.’R  VAKIOIIS  A<;SUHPT  I OUS- - S Cn'.iNTKICS 

($  10<i) 


A 1 

foreign  C.iplt.al  Accumulation  1 

Nat  Imports 

A 1 t f>  1 M.l  1 i VC 

1073  ’ 

1980  1 

1983  ' 

1973 

1980 

1983 

1.  -B.iic 
?.  MPCI  .6 

3.  g > .10' 

*1 . pr  " . 1 R , pc  “ .1  3“' 

5.  pc  = .13,  pc  .1? 

6 . pc  “ .18,  pc  = . 1 ? 

7 . ProdiK. l i V i t y " 

-7% 

1 

/|8,28't  1 

(i8  gi8 
'•3.031  ; 

'•9.290 
30,290 

'•9,2'i2 

'•8,120 

1 

2/'),  2 28 
267,982 

293,'‘I8 

286,079 

29't.328 

283.318 

.'*76,9'^9 

1 

6l‘i,6/0  1 

633.OI9 

693.813 

62'^.739 

637.63/ 

621.136; 

609,?.'i3 

l'•.333 
13.637 
l'•,333 
13,387 
1 2 , 885 

I3.6'‘2 

l'.,320 

20,836 
18,211 
20,826 
19.92'. 
17,660 
,'0 , 1 88 
21,609 

2'., '(98 
18,6/0 
?'.,'.'.B 
27,381 
20,773 
28,136 
26,379 

A 7 

1.  -Base 

50.239 

239.32? 

302,81 1 

13. '00 

16,551 

20,173 

?.  MPCI  .(< 

30.913 

2'i8.277 

337,160 

12,802 

13,936 

l'.,393 

3.  g » .10 

Sl.O'if. 

2 3'.,  72/ 

367,382 

13.300 

16,551 

20,173 

<).  pc  . 1 0,  t>c  “ . 1 3 

31,283 

2'i6,3/'i 

30 7.880 

12,73? 

13.6'.9 

23, 106 

3.  pc  • .13,  pc  . >2 

32,283 

23'.,  62  3 

3'iO,/78 

1?,.')30 

13,385 

16,998 

6.  pc  - .18,  pc  » .1? 

31,237 

2'i3.6I3 

30'.,  29  7 

12,787 

15.913 

23,881 

7.  I*tu  luct  Iv'i  ly  = 

30,113 

?H,2hh 

'•92,363 

13,663 

I7,33'i 

22.3'J’. 

-2'^ 

A 3 

1,  -d.v.c 

'•'1,273 

l'«l,2/7 

28'),  828 

9.223 

10,366 

15,893 

2.  MPCI  *■  .(> 

'•'•,928 

130,031 

319.17/ 

8,527 

7.951 

'10,120 

3.  g .10 

'•3.061 

132, '163 

323,810 

9,223 

1 0 , 566 

15.B9r< 

i>.  pc  >■  .18,  pc  " .13 

'•3,300 

1 '18. 128 

289,897 

8. '137 

9,66'. 

18,831 

3 . pc  - .13,  pc  ‘ .12 

'•6,300 

136.377 

322,793 

,‘.733 

7, 'too 

12. 225 

6.  pc  .18,  pc  ” .12 

'•3,232 

l'•7.367 

286,31'. 

8 ,312 

9,928 

19.600 

7.  Prodtic  l i V i t y ‘■- 

-n 

'•'•,130 

130,999 

27'i,'(00 

9.390 

1l,3'i9 

18,029 

A 3 

j 

1.  -Bast 

'•'•,273 

121 ,832 

212,8'./ 

7,313 

8,001 

5 1.62.3 

2.  MPCI  .6 

'•'•,920 

130,387 

2'.7,I96 

6.817 

5,386 

5,C'.3 

3.  g " . 10 

'i3,06l 

132,03't 

2'.8,020 

7,315 

8,001 

11,623 

li , pc  '•  .18,  pc  .13 

'•3,300 

128,6B'i 

217,916 

6, 7'.  7 

7,099 

l'i,35f 

5.  pc  . 13i  pc  - .12 

'16,300 

136.933 

280,81'. 

6,0'i3 

'•,835 

7.9''8 

6.  pc.  ” .18,  pc  = .12 

'13,232 

127,923 

21'.,  333. 

6,802 

7,363 

13,331 

7.  Product  Ivi  *,/ 

'.',,130 

1 10.33't 

202, '.19 

7,680 

8,78'. 

13.73'4 

-21 
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rO^EjCN  TAI’KAI  ACCUHIII  ATI0^'  ANn 
Hf.r  ihi'-oRts  ImhiR  various  A~s^Dti;~''r;nNS--iRAN 
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A 1 

rorrlqf*  Cipil.ll  Acc limit  1 r*!  ion  i 

Ncl  Imports  1. 

Al  torn.il  i VC 

nfto  j 

. 



t . h.isc 

IS.S30 

90.269 

178.028 

8,826 

16.090 

23.557 

2.  Mrci  - 

IS. 838 

107. /.''8 

267.511 

7.632 

10,869 

12,020 

J.  9 • 
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I8,(.A8 
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IA,2Ai 
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Oow.T  ? 2 

A 2 

t 

1 . D.VjP 

IS.S30 
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16,860 
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If..  8 36 
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7.126 

1 3,528 

29,80'' 
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2.  MPl  1 .A 
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6. 
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I6.6S3 
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1.  rsiM 
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6.826 
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2.  KPC.'  ^ .(, 
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I3.S36 
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6.621 
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23.779 
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TftBLE  39  (J<) 

FOREIGH  CAPITAL  ACC.  ^UlATION  AND 
NET  IMPORTS  UNDER  VARIOUS  ftSSUMPTI ONS--LI BYA , IRAQ  (IQ) 
(S  I06) 


Fnr,.|nn  Caoltal  Accumulation  1 

■■B 

sBsazaBBI 

nail 

1980 

■mi 

REHI 

1980 

1 . Base 

2.  Ml'CI  - .6 

3.9"  • '0^  f,/, 

k,  pc  “ . 1 8 , pc  ” . 1 3 

5.  pc  ■ .15.  pc  ■ -'2 

6 . pc  " .18,  pc  “ .12 

7.  Productivl ty  “ 

-23; 

I6.1i93 
17.I5& 
I6,78Ii 
17.55'i 
18,588 
17.505 
16, 3117 

86,490 

95.367 

91.762 

93,583 

103,121 

92.812 

84,180 

179,516 

214,347 

202,489 

189,797 

218,856 

181,163 

168,941 

4.636 

3.928 

4.636 

3.841 

3,114 

3.897 

4,803 

8.545 

5.894 

8.545 

7,608 

5,265 

7.377 

9.339 

12.348 
6,489 

12.348 
15.376 

8.533 

16,162 

14,509 

A 2 

1 . Base 

2.  HPCI  - .6 

3.  9 “ .10 

It . pc  ” .18,  pc  “ .13 

5.  pc  « .15.  pc  “ .12 

6 . pc  ■ .18,  pc  ■ .12 

7.  Productivl ty  “ 

-23; 

IV. 213 
17.876 
17.509 
I8.27'» 
19.308 
18,225 
17.067 

72.161 
81 ,038 
77.078 

79.254 

87.791 

78,482 

69.850 

137.341 

172,172 

156.859 

142,623 

176,682 

138,989 

126,766 

4.456 

3.748 

4.456 
3.661 
2.934 
3,717 

4,623 

7,645 

4,994 

7,645 

6,708 

4,365 

6,977 

8,439 

11,448 
5. 505 
11,448 

14,476 

7,633 

15.262 

13.609 

A 3 

1 . Base 

2.  HPCI  - .6 

3.  9 - •>'3 

li . pc  • . 1 8 , pc  ■ . 1 3 

5.  pc  ■ .15,  pc  ■ .12 

6.  pc  ■ .18,  pc  “ .12 

7.  Productivl  ty  ■ 

-2t 

15.053 
15, 756 

15.3't'* 
16, lU 
17,1518 
16,065 
14,907 

36,704 

45.581 

40,170 

43,797 

52,334 

43,026 

34.393 

58,671 

93,502 

69,677 

63,953 

98,012 

60,319 

48,097 

3,556 

2,848 

3,556 

2,761 

2,034 

2,817 

3,723 

6,385 

3,734 

6,385 

5,448 

3,015 

5.717 

7,179 

10,548 

4,689 

10,548 

13,576 

6,733 

14,362 

12.709 

A 't 

1 . Base. 

2.  HPCI  - .6 

3.  g “ .10 

li . pc  « .18,  pc  * .13 

5 . pc  « .15.  pc  ■ .12 

6.  pc  ■ . 18,  pc  ■ .13 

7.  Productivity  • 

-2* 

15,053 

15.716 

15.344 

16,114 

17,148 

16,065 

14*907 

29,686 

38,563 

32,804 

36,779 

45.317 
1 36,008 

27,376 

3,196 

2,488 

3,196 

2,401 

1,674 

2,457 

3,363 

5.845 
3,194 

5.845 
4,908 
2,565 

5,177 

6,639 

9,648 

3.789 

9,648 

12,676 

5,833 

13,462 

11,809 

*^9  dc$l9natc$  rate  of 
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,cal  revenue  increase.  How  does  this  affect  thecrerall  results?  For 

one  thing  it  changes  the  structure  of  distribution  of  foreign  capital,  which 
is  obvious.  However,  in  case  of  lower  revenues  it  has  additional,  more 
important  effects.  Let  us  take  case  AL  under  which  Iran  is  unable  to  reach 
its  highest  domestic  investment  capacity,  if  revenues  are  shifted  from  the 
other  countries,  especially  from  Saudi  Arabia,  to  Iran,  the  other  countries' 
accumulation  will  decline  accordingly;  but  Iran  will  not  accumulate  this 
capital  but  will  invest  It  domestically.  This  will  enhance  the  rate  of 
growth  of  Iran's  GOP  without  hampering  the  respective  rates  of  the  other 
countries,  and  it  will  show  itself  also  in  an  increase  of  net  imports  and 

an  equivalent  decrease  In  capital  accumulation. 

The  relative  magnitude  of  this  effect  was  analyted.  It  was  found  that 
if  a certain  sum  of  revenues  were  shifted  from  the  S group  to  Iran  and  this 
shift  were  distributed  over  the  period  in  constant  annual  amounts,  the  total 
accumulation  of  capital  would  be  smaller  by  85*  of  the  total  revenues  shifted. 
For  example,  if  51  billion  is  shifted  annually  during  197li  to  1985,  from  5 
to  Iran  (totalling  512  billion),  the  total  accumulation  of  foreign  capital 

as  of  1985  will  be  smaller  by  $10  billion. 

This  effect  will  work  until  Iran  reaches  the  highest  capacity  of  domestic 

investment.  Therefore,  this  effect  will  have  Urge  magnitudes  omy  if  the 
revenues  are  low  - in  fact,  only  if  they  are  lower  than  Ah. 


PART  THREE:  INVESTMENT  STRATEGIES  OIL  REVENUES 


In  the  previous  chapter  we  have  developed  alternative  forecasts  of 
foreign  capital  accumu'lation  by  the  Middle  East  countries  as  a result 
of  increased  oil  prices.  The  purpose  of  Part  Three  Is  to  discuss  some 
possible  investment  strategies  that  may  be  Implemented  by  the  Middle 
East  countries  and  to  explore  the  implications  to  the  world  economic, 
monetary,  and  financial  structure. 

Chapter  8 sets  the  framework  of  possible  investment  strategies. 
Chapter  9 discusses  the  implications  for  the  world  economy.  Chapter  10 
concludes  this  study. 
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CHAPTER  VIII 

STRATEGIES  FOR  EXTERNAL  INVESTMENT  OF  OIL  REVENUE 

One  of  tf<e  findings  in  chapter  7 referred  to  the  accumuiation 
of  capitai  for  foreign  investment  of  the  Middle  Eastern  countries,  it 
was  projected  to  reach  a ievfji  between  $i50  and  $520  biiiion  in  i960 
and  $2^0  and  $1000  biiiion  in  1985,  the  exact  level  depending  on  the 
various  assumptions.  This  chapter  discusses  the  strategies  for  invest- 
ment and  suggests  a possible  investment  structure.  It  then  presents 
some  initial  indication  of  actual  foreign  investments  and  commitments 
as  of  summer  197^. 

A.  investment  Criteria 

As  in  the  case  of  domestic  versus  foreign  investment,  our  method 
is  to  suggest  an  investment  strategy  based  on  a list  of  goals.  The 
underlying  assumption  is  that  the  investors  have  either  an  explicit 
or  an  implicit  list  of  goals  which  they  try  to  fulfill.  They  do  this  by 
choosing  an  investment  strategy  that  subjectively  maximizes  the  level  of 
achievement.  We  -uggest  a list  of  goals  which  follows.  They  ar«  consistent 
with  the  goals  stated  in  chapter  5 concerning  domestic  versus  foreign 
investment.  Some  of  them,  however,  are  specified  differently  in  order 
to  make  them  adjusted  to  the  specific  subject,  namely  the  types  if 
foreign  investments  to  be  selected  The  goals  are; 

1.  To  increase  the  expected  rate  of  return  on  the  investments. 

2.  To  reduce  the  business  risk 

3.  To  reduce  the  political  risk 

To  increase  the  contribution  of  the  investments  to  the 
nationl  security. 
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5.  To  increase  the  contribution  of  the  investments  to  the 
country's  political  power  In  the  world. 

6.  To  increase  the  contribution  of  the  investment  to  the  stability 
of  the  current  regime. 

7.  To  make  investments  that  are  more  manageable  within  the 
limits  of  skilled  manpower 

8.  To  adjust  the  investments  to  the  psychological  prjferences  and 
constraints  of  the  investors. 

These  criteria  have  been  stated  in  a comparative  form  because  most 
of  them  are  not  measurable  in  a cardinal  sense.  With  multiple  goals  it 
will  not  be  possible  to  devise  an  Investment  set  that  will  always  be 
superior  on  each  and  every  criteria.  For  example,  a set  which  is 
better  than  another  with  respect  to  expected  rate  of  return  need  not 
be  better  with  respect  to  political-risk  of  investment  confiscation  and  a 
set  that  is  better  than  another  with  respect  to  national  security  need  not 
necessarily  be  better  with  respect  to  business  risk  nor  with  respect  to 
expected  rate  of  return. 

We  will  define  an  Investment  strategy  as  a set  of  specific  invest- 
ments In  certain  proportions.  In  fact,  it  Is  an  Investment  porfolio. 

Any  Investment  strtegy  will  achieve  ff  certain  level  of  each  of  the 
above  goals.  If  one  set  of  Investments  achieves  a certain  level  for 
each  goal  which  is  less  than  the  respective  level  achieved  by  a second 
set  of  Investments,  then  the  first  set  Is  clearly  inefficient  and  should 
be  deleted.  We  therefore  have  to  exclude  all  such  inefficient  strategies 
and  retain  the  so-called  efficient  strategies.  An  efficient  strategy  can 
thus  be  defined  as  a set  of  investments  that  for  any  given  level  of 
achievement  of  any  seven  of  the  goals 
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has  the  highest  level  of  achievement  of  the  remaining  goal.  This 
process  of  selecting  efficient  investment  strategies  is  objective 
though  it  is  difficult  because  we  use  only  a comparative  scale  of  tl(e 
goa I s . 

But  this  is  not  th.  end  of  the  process.  The  efficient  strategies 
are  character i zej  by  the  fact  that  each  one  is  better  than  some  others 
with  respect  to  one  goal  and  worse  with  respect  to  some  other  goals. 
Thus,  the  selection  of  one  optimal  strategy  form  the  efficient  set 
is  a subjective  process  that  depends  on  the  preferences  of  the  policy 
maker  with  respect  to  the  different,  competing  goals.  It  should  be 
noted  that  we  always  speak  of  a mix  of  Investments  because  we  assume  no 
single  investment  form  could  satisfy  all  the  criteria  better  than  some 
mixture  of  forms. 

We  turn  now  to  list  the  specific  classes  of  foreign  Investments, 
and  their  relative  contribution  to  each  of  the  goals  we  shall  later  in- 
dicate. 

B-  Classes  of  Foreign  Investment  Forms 

The  fcJlowing  are  the  general  classes  of  Investment  available  to 
the  oil  producing  countries;  within  each  class  Investment  normally 
takes  several  specific  forms: 

1.  Short  term  financial  investment  in  the  money  markets  of  the 
developed  countries. 

2.  Long  term  financial  investment  in  the  securities  markets  -jt 
the  developed  countries; 

3.  Direct  investment  in  underdeveloped  countries;  the  term  "direct 
Investment"  is  used  in  distinction  to  "financial  investment" 

(or  "portfolio  investment")  and  Implies  that  the  supplier  of 
capital  retains  and  is  expected  to  exercise  some  degree  of 
control . 
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1.  Short-term  instruments 


I.A.  Suitable  for  passive  use  or  as  part  of  a strategy: 

l.Al  Demand  deposits  in  U.S.  banks  (no  interest  paid  by  law) 

1.A2  Demand  deposits  in  Eurocurrency  banks  (interest  paid) 

1.A3  Three  month  and  six  month  notes  issued  directly  by  the  U.S. 
and  European  governments  (Treasury  bills  ) 

l.A^*  Negotiable  certificates  of  deposits  (C.O.'s)  issued  by  major 
U.S.  and  foreign  banks  (U.S.  minimum  is  30  days) 

l.B  Suitable  only  as  part  of  a strategy 

I.Bl  Notes  issued  by  rpajor  non-bank  financial  corporations 
(finance  company  commerical  paper) 

1.B2  Notes  issued  by  industrial  corporations  guarantee'!  by  a 

major  bank  (banker's  acceptances  and  some  commercial  paper) 

1.B3  Notes  issued  by  industrial  corporations  without  third  party 
guarantees  (industrial  or  "dealer"  commercial  paper) 


2.  Long-term  lending  instruments 

2.1  Bonds  of  major  governments 

2.2  Bonds  of  major  corporations 

2.3  Bonds  of  international  institutions 


2.4  Special  oil  payment  arrangements  particularly  for  developing 
countries  at  low  interest  rates  but  requiring  guarantees  of 
international  institutions  or  of  developed  countries. 

2.5  Long-term  loans  to  the  U.S.  or  other  developed  countries 
or  to  international  institutions  with  special  provisions, 
particularly  protection  from  Inflation 


Stocks  held  as  a portfolio  investment  (no  participation  in 
control) 


Direct  investments  in  equity  capital  for  control 

4.1  Stocks  heid  for  minority  control 

4.2  Stocks  held  for  majority 


Stocks  held 


control 
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A. 3 Joint  ventures  with  foreign  corporations  in  the  home  country 
of  the  corporation  or  anywhere  else  outside  of  the  country 
of  the  investor. 

- industrial  projects 

- services,  particularly  related  to  tourism 

- real  estate 

A. 4 Direct  investment  for  sole  ownership 

- industrial  projects  (unlikely) 

- services 

- real  estate 

5.  Investment  in  the  energy  industry 

(oil,  gas,  coal,  nuclear,  oil  substitutes)  (sole  ownership,  joint 
ventures,  corporate  minority  investment) 

5.1  Exploration  (probably  joint  venture) 

5.2  Production  (probably  Joint  venture) 

5.3  Transportation  (probably  sole  ownership) 

5.4  Kefining  (sole  and  joint  ownership) 

5.5  Marketing  (probably  sole  ownership) 

5.6  Distribution 

5.7  Development  of  synthetic  fuel. 

6.  Inves tment  in  the  development  of  neighboring  countries 

6.1  Joint  ventures  with  the  local  country 

6.2  Joint  ventures  with  multinational  corporations 

7.  Investment  In  non-neighboring  developing  countries 

7.1  Joint  ventures  with  the  local  country 

7.2  Joint  ventures  with  multinational  corporations 
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investments  Included  as  an  obvinus  automatic  form  of  .nvestment  during 
iransi tion  periods. 

,2)  investments  in  neighboring  countries  and  underdeveloped 

1 for  oolitical  reasons  and  will  be  limited 
countries  are  attractive  onlv  for  political 

to  the  required  political  ovtont. 

,3)  Stocls  majorit,  and  sole  ownership  are  f.ir  down  on  the  scale 

. *.  1.  ^.tractive  for  pure  business 

of  attractiveness,  while  stuck  minority  IS  attract 

cons i dera  t i on . 

u certain  mix  of  investments 

Thus  any  efficient  strategy  should  be  a certain 

institutional  bonds,  stock 

of  the  following  forms:  short-term 

minority,  iolnt  ventures,  energy,  and  neighboring  and  other  developed 

countries  . On  the  basis  of  this  conclusion  we  have  classified  t e 
investment  forms  into  six  groups,  and  presented  for  each  group  its 

indicative  Share  in  the  investment  portfolio.  The  groups  are: 

(1)  Short-term  financial  Investments. 

(2)  Long-term  institutional  and  commercial  bonds 

(3)  .Pill  investments  (stock  portfolio,  services,  and  real 
estate) 

(4)  Energy  .... 

(5)  -Oireef  investments  (stock  minority,  joint  ventures  in  .n  us- 

(6)  uppiUleal"  investments  (neighboring  countries,  underdeveloped 
countries) 

\A  to  sol  it  the  investments  among  the 
A reasonable  strategy  would  be  to  split 

c II  • *ihor t” term- - 1 0”  1 5 percent; 

six  groups  approximately  as  follows. 

t npuiral  — 10-15  percent;  energy-- 1 5-20  percent, 
lono- term- 2.0-25  percent,  neutral 
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direct-20-25  Percent;  and  pc  I i , ica  I- iO- 1 5 percent.  This  structure  wi  II  be 
reached  by  gradual  approximation.  It  will  take  some  ten  years  until  it 
emerges  in  such  a form.  The  process  of  development  and  adjustment  is 

not  predictable.  However,  some  observat ions  can  be  made.  The  main 

factor  is  that  most  of  the  investment  forms  can  be  made  only  after 
a period  of  investigation,  evaluation  of  opportunities,  and  execution  of 
complicated  procedures.  They  also  require  high  levels  of  sophistication 
and  skills.  Thus,  these  forms  of  investments  will  constitute  a small 
proportion  of  the  portfolio  in  the  first  years,  but  will  become  more 
prominent  towards  the  end  of  the  period  under  review;  until  the  long- 
term porfolio  structure  Is  attained.  These  considerations  bring  us 
to  the  following  conclusions: 

(I)  Short-term  assets  will  be  held  In  order  to  provide  liquidity 
and  ability  to  shift  investment  strategies.  At  first  It  will  be  main 
because  of  passive  automatic  characteristic.  But  In  a relatively  short 
time  (I  to  3 years)  most  of  these  short-term  Investments  will  be  trans- 
formed into  long-term  holdings.  This  the  ratio  of  the  capital  held  in 
short-term  form  to  the  total  capital  Is  expected  to  decrease  and  be 
maintained  in  the  following  ranges 
1975  - 60  percent 
1980  - -80  percent 
1985  - 10  percent 

(2)  Institutional  bonds  (and  other  forms  of  bonds)  will  Increase 
in  the  ratio  to  total  capital  in  the  next  2 to  A years.  Sice  of  holdings 
after  A years  will  increase  slowly  so  that  their  proportion  may  decline 
s'^ewhat.  Thus  their  pattern  over  time  may  be: 


<N.-- 
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•975  - 25  percent 
1980  - 30  percent 
•985  - 25  percent 
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The  pattern  fnat  emerc]es  is  that  in  the  early  years  most  of  the 

investments  will  be  in  financ'al  assets.  By  I98O  the  proportion  of  the 

short-term  investment  will  drop  sharply  and  total  financial  investments 
in  short-term  assets  and  bonds  will  amount  to  about  50  percent  of  the 
total  investments.  This  proportion  will  further  decline  to  about  1/3 
by  1985.  Direct  investment  will  steadily  increase  from  0 percent 

at  present  to  15  percent  In  1980  and  25  percent  in  1985*  thus  becoming 

a major  form  of  business  involvement  In  the  i ttternat iona I economy.  Energy 
will  constitute  a major  single  area  of  investment,  while  neutral  and 
political  investments  will  maintain  a steady  proportion  of  15  percent 
and  10  percent  respectively. 

This  pattern  of  investment  strategy  Is  only  indicative.  Some 
deviations  from  it  may  be  demonstrated.  Yet  some  underlying  principles 
seem  to  be  common  to  any  possible  outcome. 

(1)  Business  opportunities  and  the  return/risk  trade-off  will 
constitute  a significant  factor  in  any  investment  strategy.  Money 
gravitates  to  opportunity. 

(2)  These  opportunities  will  be  utilized  subject  to  political,  and 
psychological  and  rianagerial  considerations. 

(3)  The  resulting  mixed  strategy  as  defined  should  not  be  far  from 
an  efficient  one  and  will  fairly  represent  the  relative  subjective 
priorities  of  the  ruling  sector  and  policymaker  of  each  country. 

(k)  There  may  be  a difference  in  subjective  priorities  in  different 
countries.  Therefore  any  difference  in  distribution  of  ownership  of 
capital  may  change  the  mix  of  the  Investment  strategy. 
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The  foMov/iiuj  table  summarizes  the  specific  patterns  of  investments 
in  terms  of  financial  magnitudes  that  may  be  accumulated  under  the 
four  major  oil  revenue  alternatives. 

E.  Foreign  Investments  of  Commitments  (as  of  August  197^) 

The  oil-producing  countries  have  invested  tlie  recently  increased 
inflow  of  oil  revenues  in  a number  of  external  and  domestic  projects  and 
opportunities.  There  is  no  accurate  list  of  the  i nvestrv.'nts  in  the 
portfolios  of  the  oil-producing  countries  at  any  given  time,  but  by  using 
the  widespread,  though  often  undocumented  reports  in  a variety  of  pub- 
lications ( though  taking  them  with  a grain  of  salt),  it  is  poss i bl e to 
obtain  indications  of  the  composition  of  the  portfolios.  Listed  below 
is  a samplirtg  of  report  dealing  with  foreign  investments,  broken 
down  into  docjniented  and  undocumented  sources. 

Foreign  Investment 

I,  Documented  Investments  ori  Commitments 

The  following  reports  summarized  by  the  New  York  Times.  April  25,  197^ 
indicated  that  probably  under  $100  million  has  been  conmittcd  for  external 
investments: 

0)  The  Shah  of  Iran  through  his  Pahlevi  Foundation  bought  Sk2 
Fifth  Avenue,  New  York,  for  an  undisclosed  sum; 

(2)  A Kuwait  group  invested  $10  million  for  one-half  the  equity  in 
an  Atlanta,  Georgia,  Hilton  Hotel  and  shopping  center  to  be 
built, 

(3)  A Kuwait  group  paid  $17. A million  to  byy  a Charleston.  S.C.  , is- 
land site  for  a resort  hotel 

{k)  A Kuwait  group  paid  $2/  mtllion  for  a Champs  Elysees,  Paris 
site  for  a luxury  office  building  and  bank; 
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(5)  Adnan  Khashaggl.  a Saudi  living  in  Beirut,  bought  a 50  percent 

million  for  un3e«loped"?and"'''“'°''‘'  *' 

In  July  Iran  agreed  to  buy  a 25  percent  interest  in  Krupp  Steel 
in  West  Germany  and  to  set  up  a development  company  with  Krupp.  Business 
(July  20.  I97l»)  estimated  the  market  value  of  the  stock  purchase 
at  $60  million  although  no  purchase  figure  was  released. 

By  August  the  number  of  reports  had  increased  but  the  largest 
investments  reported  were  in  government  loans  and  bonds,  suggesting  that 
an  Intermediate  investment  is  required  while  plans  for  longer  term 

Investments  proceed.  The  following  were  summarized  in  MEMO  (Middle 
East  Money).  August  3,  J97l|. 

(1)  In  the  first  seven  months  of  I97'»  Iran  co.mil  ted  $110  billion 
in  loans  to  foreign  countries; 

<2)  Iran  has  agreed  to  buy  $1.2  bill  fen  in  bonds  from  the  British 
government  and  $1.0  billion  from  the  French; 

go^inmen?;'  • 

a^!!  Smu-''  f''""  government 

and  51. a billion  from  the  British; 

Iran'  ^ agreement  with 

Iraq,  invo  ving  autos,  tractors,  ferries,  and  housing  construc- 

I i ‘e?  n"  ^ loan  from  Saudia  Arabia. 

It  has  received  a $100  million  loan  from  a Western  and  Arab 

gLT:  irbr  ^ '''  r -riy 

capacity  ^ nuclear  power  electric  generating 

2*  Undocumented  Reports 

Saud?^Arabla^"’''^  ^ 

(2)  The  Shah  of  Iran  has  bought  Ashland  Oil: 
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SS^mnUon'ln^Ippo^'j^egr^p””^  starting  with 

bonds  (wan  S.reerdouInat^'pS^srs 

w=  conclude  that  the  large  anxrunts  of  foreign  investment  excluding 

- sort-term  investments  bv  the  Middle  East  Oil  producing  nations  are 

-VCled  into  the  developed  countries  through  l«.g-.erm  financial  loans 
anb  to  a lesser  degree  to  underdeveloped  and  neighboring  countries. 

Smaller  investments  of  other  types  enrh  .c 

types,  such  as  purchases  of  real  estate 

and  hotels.  This  reflects  the  Kuwait  pol Icy  of  foreign  Investment  over  the 

pas.  three  veers.  The  number  of  such  Investments  has  bee 

'at9f.  but  the  dol  lar  amo^ts  have  not  been  substantial.  |„  short  the 

-ae  picture  of  the  long-term  stretegv  for  Investing  the  large  sums 

PP'-rllv  bv  Saudi  Arabia  and  Iran  has  not  vet  been  evolved  or  at  least 

has  not  yet  been  revealed  It  uiin  j l 

aaled.  It  will  undoubtedly  be  some  time  before 

this  strategy  becomes  apparent. 
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Chapter  I X 

ECONOMIC  IMPLICATIONS 

The  purpose  of  this  chapter  is  to  discuss  the  possible  effects  of  an 
increase  in  oil  prices  on  the  world  economy,  both  in  the  short  run  and 
long  run.  This  subject  has  recently  been  widely  discussed  in  current 
literature,  where  a wide  range  of  different  views  among  experts  is  de- 
tected. Our  objective  is  to  out  some  order  in  the  analysis,  simplify  it 
somewhat,  and  thereby  explain  the  source  of  the  differences  among  experts. 
On  this  basis  we  shall  be  able  to  indicate  some  possible  alternative 
economic  outcomes. 

M 

We  will  start  by  presenting  three  "pure"  processes  which  constitute 
the  basic  elements  of  the  complex  economic  scene.  We  shall  discuss  each 
of  these  elements  separately  v)Mdj)then'<w<;<’ shal  1 show  that  the  actual 
economic  scene  (in  an  analytical  sense)  is  a certain  combination  of  these 
three. 

We  first  discuss  the  above  under  a very  simplified  assumpt ion--that 
there  is  no  friction  in  the  adjustment  process.  That  means  we  shall  com- 
pare the  initial  and  final  equi I ibrium  points  (comparative  stntics). 

Later  we  will  introduce  the  probable  frictions  that  are  expected  to  dis- 
turb the  adjustment  process,  and  try  to  eval uate  thei r Implication. 

‘.V  ‘ • 1 

A . The  Pure  Economic  £1 ements 

The  analysis  of  the  effects  of  the  Increased  oil  prices  and  revenues 
on  the  world  economy  can  be  based  on  the  following  three  pure  elements: 

* ' « * r . ‘ * V 

(1)  The  pure  financial  (and  monetary)  effect; 

(2)  The  pure  real  economic  effect  In  the  Importing  countries; 

(3)  The  pure  real  economic  effect  on  the  oil  exporting  countries. 


I 


: :l 
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1 . The  Pure  Financial  Effect 


In  order  to  deal  exclusively  with  the  pure  finencial  effect,  we  make 
the  working  assumption  (which  will  oe  dropped  In  the  later  stage)  that  the 
outcome  of  the  increase  in  oil  revenues  will  he  limited  to  a transfer  of 
funds  with  perfect  recycling.  We  thus  assume  here  that  there  will  be  no 
change  In  the  total  consumptlc.  and  investments,  either  in  the  importing 
countries  or  in  the  exporting  countries.  Therefore,  there  will  be  no 
change  in  world  trade. 

As  a result,  the  only  change  that  will  take  place  is  in  ownership 
of  assets  located  in  the  importing  countries.  The  oil  exporting  countries 
win  replace  the  oil  Imparting  countries  as  owners  of  sore  of  these 
assets.  Thus  the  payment  for  the  oil  Is  made  singly  by  transfer  of  owner 

ship  of  certcin  assets. 


2.  Pure  Real  Effect  in  the  Importing  Countries 

The  second  pure  element  is  a real  change  in  consumption  and  invest- 
ment of  the  oil  importing  countries.  The  common  argument  is  as  follows; 

An  importing  co.antry  pays  a greater  price  for  the  same  oil  Import.  There- 
fore tho  real  income  available  to  consumers  and  population  as  a whole  Is 
smaller  by  the  additional  oil  bill.  As  a result  the  total  consumption 
in  the  economy  declines  by  the  marginal  propensity  to  consume.  In  order 
to  prevent  unemployment  (at  a rate  determined  by  the  Keynesian  multiplier) 

fiscal  and  monetary  action  will  be  undertaken. 

Under  the  "no  frictions"  assumptljn,  a new  equl  1 Ibn  urn  wl  1 1 be 
reached  at  a lower  consumption  level.  This  will  be  partly  compensated  for 
by  either  a greater  Investment  level  or  a greater  level  of  government  ex- 
pendltu-e.  The  real  level  of  the  CNP  thus  falls  by  an  amount  equal  to 
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the  increased  oil  bill,  but  f'ili  employment  is  retained.  For  example,* 
suppose  the  increase  in  the  oM  bill  Is  $1  billion  per  year  and  the 
marginal  propensity  to  consume  is  0.80.  Consumption  will  thus  fall  by 
$800  million  and  domestic  investment  (or  government  expenditure)  will  in- 

4 

crease  by  the  same  sum.  However,  the  balance  of  payments  deficit  increases 
by  $1  billion,  which  by  definition  means  that  investment  abroad  falls  by 
$1  billion.  Thus  total  national  investments  fail  by  $200  mi  <1 1 i on . 

Savings  also  fall  by  $200  million  (since  real  income  falls  by  $1  billion 
and  consumption  fails  by  $800  million).  The  increase  in  the  current 
account  deficit  in  the  balance  of  payments  of  $i  billion  is  financed  by 
perfect  recycling.  As  a result,  the  oil  exporting  countries  own  $1  billion 
assets  in  the  importing  countries.  Since  total  domestic  real  assets  in- 
creased by  $800  million  due  to  increased  investments,  the  net  decline  in 
asset  ownership  by  local  citizens  Is  $200  million,  that  is,  it  exactly 
equals  the  decline  in  their  savlngs- 

In  summary  there  will  be  no  change  In  International  trade  and  oil 
exporting  countries  becoming  holders  of  assets  like  In  the  pure  financial 
case.  However,  there  Is  a real  change  in'  the  importing  countries  toward 
lowei  consumption  level  and  greater  Investment  levels.  In  order  to  be  in 
equilibrium  this  requires  a decl ine  -In  Interest  rates. 


3 . Pure  Real  Effect  in  the  Oil  Producing  Countries 
The  third  pure  element  is  a real  change  in  the  consumption  and  Invest- 
ment  of  the  oil  producing  countries  combined  with  a perfect  real  adjustment 
In  the  economies  of  the  oil  importing  countries.  More  specifically, 
increases  in  oil  revenues  raise  the  GNP  of  the  oil  exporting  countries. 


'See  /ippendlx  3 for  a detailed  exempt. 
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This  win  cause  an  increase  in  the  consumption  of  the  oil  exporting 
countries  and  in  their  domestic  investment.  Assuming  that  they  were  at 
full  employment,  the  total  increase  of  their  consumption  and  investment 

is  made  possible  by  an  increase  of  their  Imports  from  the  oil  consuming 
coun  tries. 

For  example.  " suppose  again  that  a ce rta in  oi  I producing  country 
has  an  increase  of  $|  billion  per  year  from  oil  revenue  which  is  fully 
spent  on  increased  domestic  consumption  and  investment  and  is  therefore 
reflected  by  an  increase  in  Its  net  imports  of  $1  billion.  This  means 
that  the  oil  consuming  countries  Increased  their  exports  by  the  same  $I 
billion.  To  make  this  possible  in  a new  equilibrium,  the  oil  consuming 
countries  must  have  reduced  their  consumption  and  investment  by  $I 
billion  (assuming  they  were  at  full  employment).  This  reduction  results 
from  the  decline  In  the  real  national  income  due  to  the  oil  price  increase 
as  well  as  from  complementary  fiscal  and  monetary  measures  to  close  the 

gaps  between  total  domestic  demand  and  supply  for  consumption  and  invest- 
ment. 

It  is  not  expected  that  this  last  pure  process  will  take  place  at  a 
size  equal  to  the  total  oil  bill.  On  the  other  hand,  some  Increase  in 
investmt-nt  and  consumption  of  the  oil  producing 'countries  is  expected  to 
take  place.  Some  estimates  are  summarized  In  Chapter  7.  In  the  case  of 
high  revenues,  Increased  imports  will  reach  $28  billion  in  I975  when  oil 
revenues  increase  by  $80  billion,  in  the  case  of  low  revenues  the  in- 
creased Import  will  be  $18  billion  when  oil  revenues  increase  by  $i,0  billion 
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li . Intoqr.Ttinq  the  Pure  E lement  s--No  Frictions 

The  above  three  pure  elements  help  to  simplify  the  complexity  of  the 
actual  economic  scene.  We  conceive  this  complexity  as  a simple  comhina- 
ticn  of  the  three  pure  elements.  The  no-friction  assumption  makes  it 
possible  to  clarify  this  concept.  We  shall  assume  that  the  increased  oil 
revenues  are  divided  into  two  parts.  One  part  is  used  to  finance  the  in- 
creased imports  by  the  oil  producing  countries  (element  3)  and  the  balance 
is  invested  abroad.  In  addition  we  conceive  of  the  decline  In  the  real 
gross  national  income  of  the  oil  Importing  countries  (which  is  exactly 
equal  to  the  increased  revenues  of  the  oil  producing  countries)  as  being 
divided  into  two  parts.  The  first  is  a decline  in  aggregate  domestic 
spending  (element  2).  The  second  Is  the  balance.  By  assuming  that  the 
value  of  increased  imports  of  the  oil  producing  countries  is  equal  to  the 
value  of  the  increased  exports  of  the  oil  consuming  countries  we  can  com- 
bine the  two  processes  Into  one  system.  The  emerging  net  increase  in 
the  current  account  deficit  of  the  balance  of  payments  of  the  oil  con- 
suming countries  is  that  part  of  the  system  which  is  subject  to  the  pure 
financial  effect  (element  3)- 

By  Inserting  certain  proportions  of  the  increased  oil  revenues  to 
element  3 (i.e,,  increased  Imports  b,y  the  oil  producing  countries  as  a 
proportion  of  increased  oil  revenues)  as  well  as  to  element  2 (I.e., 
reduced  spending  in  the  oil  Importing  countries  as  a proportion  of  the 
increased  oil  costs),  we  can  solve  for  the  new  equilibrium  and  find  the 
implications  to  changes  In  consumption,  investment,  the  deficit  in  balance 
of  payments,  and  the  magnitude  of  financial  recycling. 
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The  folhM.nq  example  aims  to  clarify  this  process.  Using  Appendix 
3.  let  us  assume  that  the  marginal  propensity  to  consume  is  0,8o,  and  let 

us  "trace"  the  "pure"  effects  of  a SI  billion  Increase  in  oil  revenues  in 
the  following  three  cases: 

(1)  A SI  billion  increase  in  oi  I revenues  finances  increased 
exports  from  the  oil  consuminq  to  the  oil  producing  countries. 

(2)  SI  billion  of  increased  oil  costs  leads  to  increased  domestic 
investments  by  $800  billion  to  compensate  for  the  reduced 
consumption,  and  to  retain  full  employment. 

increased  oil  costs  leads  to  Increased  govern- 

sate  fr^^h^rpH  bWUon  to  compen- 

th_  reduced  consumption  and  employment. 

These  three  cases  are  summarized  In  the  following  table  (taken  from 
Appendix  3. 

TABLE  hii 

NET  CHANGES  IN  REAL  ECQNOMir  MAGNITUDES 

"PURE"  CASES  

(Per  $1  bill,  of  Oil  Bill) 


Real  National  Income 

Import 

Export 

Consumpt i on 

Domestic  Investments 

Foreign  Investment* 

Total  Investments 
National  Savings 


rn 

EXPORT 

(2) 

investment 

nv~ 

government 

CONSUMPTION 

-1.0 

-1.0 

-1.0 

+ 1,0 

+ 1.0 

+ 1 .0 

+ .8 

0 

0 

- .8 

- .8 

0 

0 

+ .8 

0 

- .2 

-1.0 

-1.0 

■ 

- .2 

-l.0‘ 

- .2 

- .2 

-1.0 



suipius;  in  tne 

current  account  of  the  balance  of  payments.  This  anount  is 
subject  to  the  financial  recycling. 
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The  actual  economic  scene  is  a simple  combination  of  these  three 
cases,  weighted  by  their  relative  magnitudes.  In  the  following  table  we 
suimarize  the  overall  economic  outcomes  for  the  oil  importing  countries 


weights,  where  the  total  increase 

in  the  ol  1 costs 

as  a fraction  of  the 

total  oil  bl 1 

1 are  as  fol lows 

Increased 

Increased 

Increased 

Exports 

Domes t i c 

Publ  ic 

Investment 

Consumpt ion 

1/3 

1/3 

1/3 

1/2 

1/4 

1/4 

1/3 

1/2 

1/6 

A 

B 

C 


These  weights  give  the  following  results: 

TABLE  5 

SUMMARY  OF  ECONOMIC  IMPLICATIONS  OF  INCREASED  OIL  PRICE 
-~TrC  FRICTIONS  CASE 


A 

C 

Real  GNI  ( increase  of  ol 1 bill) 

Imports 

Exports 

Consumption 

Domestic  Investments 

Foreign  Investments 

Total  National  Investments 

Total  National  Savings 

-100 

+100 

+26-2/3 

-53-1/3 

+26-2/3 

-73-1/3 

-46-2/3 

-46-2/3 

-100 

+100 

+40 

-60 

+20 

-60 

-40 

-40 

-100 

+100 

+26-2/3 

-66-2/3 

+40 

-73-1/3 

-33-1/3 

-33-1/3 

From  the  table  we  see  the  following  outcomes  for  the  oil  consuming 
countries: 

(1)  Real  gross  national  Income  falls  by  the  total  amount  of  the 
Increase  in  the  oi 1 bill. 

(2)  Imports  rise  by  the  same  amount. 

(3)  Consumption  and  total  national  savings  fall  by  an  amount  equal 
to  the  increased  oil  bill. 

(4)  Domestic  investment  rises,  but  foreign  investment  (i.e.,  Increase 
of  deficit  In  the  current  account  of  the  balance  of  payments  or 

a decline  in  its  surplus)  falls  by  a greater  amount. 
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(5)  The  amount  of  the  required  financial  recycling  is  equal  to 
the  decline  in  foreign  investments. 

Case  B indicates  quite  a reasonable  case  for  the  new  equilibrium 
that  may  be  reached  in  two  or  three  years.  In  this  case  exports  rise  by 
percent  of  the  oil  bill,  domestic  investments  by  20  percent,  consumption 
by  60  percent,  and  the  magnitude  of  required  recycling  is  60  percent  of 
the  required  increase  in  oil  revenues. 

The  outcomes  are  net  changes  resulting  merely  from  the  increased  oil 
bills.  Other  simultaneous  economic  developments  such  as  increased  pro- 
ductivity, unemployment,  real  growth,  inflation,  and  resulting  nominal 
changes  in  the  economic  magnitudes  will  make  it  difficult  to  detect 
empirically  direct  effects  of  the  increased  oil  revenues. 

Moreover,  these  effects  are  derived  under  the  "no  friction"  assump- 
tion. Such  frictions  will  distort  the  simplicity  of  the  results.  Finally, 
the  parameters  assumed  in  the  above  illustration  will  be  different  for 
the  various  countries.  Thus  the  direct  impact  on  each  country  will  differ 
in  magnitude,  even  in  the  "no  friction"  case. 

In  the  next  section  of  this  chapter  we  shall  discuss  some  expected 
frictions  which  may  disturb  the  economic  development  in  its  movement 
toward  the  new  equilibrium. 

B . Frictions  in  the  Adjustment  Process 

We  divide  the  discussions  on  the  possible  Frictions  in  the  adjustment 
process  into  two  main  sections;  the  frictions  in  the  financial  sector  and 

In  fact,  whenever  we  say  that  a certain  factor  (x)  will  decline 
(or  increase)  we  actually  mean  that  "the  level  of  (the  x factor)  .will  be 
lower  (or  higher)  than  it  would  have  been  in  case  the  oiT  prices  remained 
low,"  or  that  "this  (factor  x)  does  not  grow  as  it  would  have  at  low  oil 
prices." 
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and  the  frictions  in  the  real  sector. 

I . Frictions  in  the  Financial  System 

a)  Frictions  within  One  Country 

The  pure  recycling  process  involves  a transfer  of  ownership  of 
financial  assets  from  owners  residing  in  the  oil  importing  countries  to 
the  hands  of  the  oil  exporting  countries.  The  specific  payment  process 
can  be  described  by  the  following  steps. 

(1)  An  importer  pays  to  the  exporter  for  the  oil  and  the  exporter 
retains  the  payment  as  a demand  deposit  in  the  same  bank  from 
which  it  wis  drawn.  (The  importer  does  not  pay  on  a bank 
outside  its  country.) 

(2)  The  importer  sells  the  oil  to  customers  in  his  country.  His 
deposit  is  restored  to  the  original  level  (plus  profits).  The 
customers'  deposits  decline  by  the  amount  of  the  purchase. 

(3)  The  foreign  exporter  transfers  the  deposits  to  another  local 
bank  with  which  he  works. 

Up  to  this  point  the  country  has  not  lost  foreign  exchange  but  its 
total  foreign  exchange  credi t increased  by  the  amount  of  the  import. 

Public  demand  deposits  declined  and  foreigners'  deposits  increased  by 
the  same  amount. 

Assuming  (at  this  stage  only)  that  no  transfer  of  capital  outside 
the  country  takes  place,  the  principal  effect  will  be  the  transfers  from 
the  consumers'  banks  to  the  exporters'  local  banks.  The  oil  exporters 
deal  essentially  only  with  money  market  banks  while  consumers  deal  with 
these  and  also  with  other,  smaller,  banks.  The  latter  group  of  banks  will 
lose  deposits  to  the  larger  banks  reducing  the  reserves  available  to 
make  loans  to  their  customers.  The  larger  banks  will  increase  reserves 
but  may  be  unable  to  usefully  employ  them  if  they  are  viewed  as  unstable 
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deposits,  that  is.  if  the  banks  do  not  feel  they  can  estimate  the  time 
they  will  have  tiie  deposits. 

This,  of  course,  is  not  the  end  of  the  process.  On  the  one  hand  the 
public  seeks  to  replenish  its  demand  deposits  needed  for  transactions  and 
on  the  other  hand  the  foreign  holders  of  the  deposits  will  seek  to  put  a 
substantial  part  of  their  new  deposits  into  some  financial  assets  which 
provide  return.  Both  processes  can  take  place  in  various  ways,  but  in 
the  case  of  perfect  recycling  within  the  country  they  will  end  as  follows: 

(A)  The  foreign  holders  will  increase  their  holdings  of  financial 

assets  while  their  demand  deposits  will  go  down. 

(B)  The  increased  oil  bill  is  paid  partly  by  the  business  sector 
(corporations)  and  partly  by  the  household  sector.  The  households  bear 
that  part  that  is  shifted  on  them  by  increase  of  prices.  Assuming  no 
change  in  real  consumption  and  investment  (which  is  the  case  under  dis- 
cussion here),  the  household  sector  will  finance  its  greater  nominal  ex- 
penses (resulting  from  the  increased  prices)  by  reducing  its  holding  of 
assets.  The  balance  of  the  oil  bill,  which  is  carried  by  the  business 
sector  (by  reduced  profits),  causes  a reduction  in. the  sector's  net  cash 
flow  resulting  in  an  increase  in  its  total  liabilities.  The  total  of 
the  reduced  assets  of  the  household  sector  and  the  increased  liabilities 
of  the  business  sector  exactly  equals  the  increase  in  the  oil  bill.  (The 
proportion  of  each  represents  the  relative  distribution  of  the  burden 
between  the  two  sectors.) 

Thus,  if  the  foreign  oil  exporters  put  all  of  their  Increased  oil 
revenues  in  local  financial  assets  it  will  exactly  equal  the  sum  of 


t-'  t. 


HI-2239-RR 


i55 


the  household  financial  assets  sold  and  corporate  liabilities  created. 

Given  this  process,  the  following  frictions  are  expected  to  occur  within 
one  country. 

(I)  While  the  total  Increase  in  assets  held  by  foreigners  is  equal 
to  the  total  sales  of  assets  and  increased  liabilities  of  domestic  sectors, 
the  composition  of  each  does  not  necessarily  match.  The  result  is  an 
excess  demand  of  some  forms  of  assets  and  an  excess  supply  of  other 
assets.  The  excess  demand  and  excess  supply  wi i i change  the  return  struc- 
ture of  the  various  financial  assets  in  the  market.  The  return  on  assets 
with  excess  demand  will  go  down  and  the  return  on  those  in  excess  supply 
will  go  up.  The  reallocation  of  returns  may  create  problems  as  some 
sectors  of  the  local  economy  no  longer  can  raise  capital  at  traditional 
costs.  Requests  for  government  regulation  of  returns  may  result  in  inter- 
ventions that  will  distort  the  rate  structure,  create  erratic  interest  rate 

fluctuations,  and  increase  uncertainty  and  instability  of  the  financial 
markets . 

(2)  Transfer  of  reserves  from  a wide  range  of  banks  to  a small 
number  of  big  banks  will  increase  concentration  in  the  banking  system, 
ft  may  c\so  create  scarcity  of  credit  in  regions  and  sectors  relying  on 
smaller  and  medium  size  banks,  resulting  In  Increased  borrowing  rates  for 
these  sectors.  On  the  other  hand  It  wl I i create  an  excess  supply  of 
liquidity  at  the  big  banks,  which  will  not  be  used  to  Its  full  capacity 
to  replenish  credits,  due  to  the  risk  that  large  deposits  might  be  with- 
drawn on  too  short  a notice.  Thus  the  banking  credit  system  may  be 

bound  to  instability  which  wiit  have  disturbing  implications  for  business 
production  and  trade. 
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(3)  Faced  with  such  disturbances  the  central  monetary  authorities 
(the  central  banks)  will  feel  obliged  to  intervene  in  order  to  adjust  the 
banks'  reserves  and  assure  the  required  credit  capacity.  However,  it  is 
unlikely  that  the  central  banks  will  be  able  to  make  a perfect  adjustment 
at  all  times.  This  may  show  itself  in  relatively  more  erratic  shifts 
from  excess  supply  of  credit  to  tight  money  and  back. 

b)  Friction  Among  Countries 

What  is  perhaps  the  most  serious  financial  friction  may  occur  when 
the  exporters  transfer  their  deposits  from  one  importing  country  to 
another,  thus  distributing  their  holdings  of  deposits  and  financial  assets 
among  the  countries  in  proporiions  which  do  not  correspond  with  the 
increased  imports  of  oil  in  those  countries.  This  process  adds  to  the 
above  mentioned  "one  country"  frictions  a "set"  of  other,  possibly  serious 
frictions.  The  implications  of  these  shifts  in  deposits  on  the  importing 
country  that  loses  the  deposits  (say,  Italy)  differ  from  the  implications 
for  the  country  that  receives  the  deposits  (say,  the  U.S.). 

Italy  loses  foreign  exchange  reserves,  and  bank  reserves  and  total 
demand  deposits  also,  decline  by  the  same  airount.  In  order  to  replenish 
the  money  supply,  the  central  bank  has  to  provide  reserves  to  the  commer- 
cial banks,  which  in  turn  increase  their  Joans  to  the  public  thereby  re- 
plenishing the  demand  deposits.  Thus  total  liabilities  of  the  public 
sector  (including  both  businesses  and  households)  increase  by  the  amount 
transferred  from  the  country  and  total  money  supply  remains  as  it  was 
before  the  transaction  took  place.  Yet  the  central  bank  loses  the  foreign 
exchange  reserve  and  in  order  to  continue  international  transactions,  the 
country  must  increase  its  borrowing  from  foreign  countries. 
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In  the  U.S.  foreign  deposits  with  the  domestic  banks  increase  as 
do  their  reserves.  Foreign  exchange  reserves  with  the  Federal  Reserve 
aiso  increase.  In  order  to  neutralize  the  expansionary  monetary  effect, 
the  Federal  Reserve  has  to  take  steps  to  reduce  bank  reserves  to  their 
original  level. 

Assuming  that  this  takes  place,  there  is  still  an  excess  demand  for 
financial  assets  created  by  the  foreign  capital  that  was  transferred  to 
the  U.S.  This  will  affect  the  structure  of  interest  rates  on  the  finan- 
cial assets  of  the  U.S.  to  an  even  greater  extent  than  happens  in  Italy, 
because  the  public  does  not  reduce  its  demand  for  assets  nor  does  it 
increase  its  supply  of  liabilities,  since  this  shift  of  capital  (from 
Italy)  did  not  involve  the  burden  of  Increased  oil  expenditures. 

The  U.S.  domestic  public  deposits  decrease  and  the  public  must  look 
for  other  sources  to  replenish  its  deposits.  At  the  same  time  the  foreign 
depositors  look  for  opportunities  to  invest  their  money  in  earning  assets. 
The  sum  of  domestic  and  foreign  owned  deposits  is  the  same  as  before;  the 
difference  is  that  foreigners  hold  a greater  amount  of  local  assets  while 
the  public  reduces  its  holdings  of  assets  in  order  to  replenish  its  demand 
deoosits  that  were  first  cut  down  due  to  the  action  of  the  Feideral  Reserve. 

Thus  the  difference  between  the  case  of  an  importing  country  and  the 
case  of  a deposit  receiving  country  is  as  follows;  In  the  Importing 
country  the  public  had  to  pay  a greater  bill  for  the  oil  by  reducing  its 
hoIdi^g  of  assets  and  increasing  its  liabilities.  The  total  Is  equal  to 
the  increased  assets  held  by  the  oil  exporters.  In  the  receiving  countries 
the  public  does  not  pay  for  the  oil  and  in  order  to  cause  a decrease  its 
asset  holdings  and  an  increase  In  its  liabilities  in  order  to  match  the 
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foreign  i nvos  tiDcnis . the  central  bank  reduces  bank  reserves,  thus  forcing 
the  banks  to  reduce  their  loans  to  the  public.  This  process  adds  to  the 
instability  of  the  financial  system. 

Another  net  effect  is  that  the  importing  country  (Italy)  loses 
foreign  exchange  reserves  and  the  receiving  country  (U.S.)  gains  foreign 
exchange  reserves.  Perfect  recycling  requires  that  .he  receiving  country 
lends  these  gained  foreign  exchange  reserves  to  the  importing  country  that 
has  lost  It.  This  results  in  another  form  of  international  credit.  If 
this  is  done  among  central  banks  it  has  no  further  effect  on  the  banking 
system  and  the  process  should  repeat  itself  as  long  as  the  importing 
country  loses  reserves. 

To  believe  that  such  recycling  among  countries  takes  place  smoothly 
is.  however,  a heroic  assumption.  If  it  does  not  take  place,  serious 
frictions  will  appear  because  certain  countries  lose  their  international 
creditworthiness.  This  is  apt  to  be  particularly  true  in  underdeveloped 
ountries  and  may  very  well  apply  to  some  developed  countries.  If  this 
friction  occurs,  it  will  cause  changes  In  interest  rates  and  exchange 
ra_^^.  Interest  rates  in  an  importing  country  will  rise  in  order  to  at- 
tract international  credit.  Its  exchange  rate  will  decline  in  order  to 
reduce  its  imports,  increase  its  exports  and  thereby  replenish  its  net 
supply  of  foreign  exchange,  (The  exporting  country  will  see  also  interest 
rates  and  exchange  rates  move  in  the  opposite  direction.)  Moreover,  the 
importing  countries  will  be  forced  to  take  special  monetary  and  fiscal 
measures  that  may  have  a recessionary  effect  on  their  economy. 

The  international  recycling  process,  however,  would  work  much  more 
perfectly  if  international  monetary  reforms  are  made  which  increase  the 
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liquidity  available  to  the  depressed  countries.  The  essence  cf  such  a 
reform  is  the  pooling  of  all  of  the  surpluses  of  the  receiving  countries 
into  an  international  fund  which  would  be  used  to  finance  the  needs  of 
the  other  importing  countries. 

This  improves  the  recycling  process  for  the  following  reasons. 

First,  it  stabilizes  the  process  of  recycling  and  assures  its  more  complete 
implementation.  Second,  the  International  fund  can  create  loans  to  de- 
pressed countries,  thereby  adjusting  for  the  required  international 
liquidity.  And  third,  this  fund  pools  together  the  default  risk  of  the 
international  credit  (especially  to  developing  countries),  and  thereby  it 
shares  the  burden  with  the  financing  countries  at  a predetermined  propor- 
tion, thus  reducing  vheir  uncertainty. 

It  is  highly  improhable  that  such  a reform  will  take  place  in  the 
near  future,  though  some  partial  reform  may  occur  gradually.  Thus  the 
international  recycling  problem  seems  to  be  a real  one. 

It  IS  expected  that  the  exporting  countries  will  shift  their  holdings 
to  countries  that  have  the  following  characteristics; 

(1)  a relatively  more  stable  economy; 

(2)  relatively  slight  prospects  for  high  rates  of  Inflation; 

(3)  a relatively  small  probability  of  devaluation; 

on"i:  ^ -venues 
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Given  these  criteria,  the  U.S.  rates  the  highest  profile  and  Is  expected 
therefore  to  receive  a relatively  large  share  in  the  flow  of  money. 

Because  they  are  oil  importing  countries  that  are  bound  to  lose  reserves. 
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France,  Germany.  Japan  and  the  U.K.  are  second  in  the  rating.  They  may 
receive  deposits  approximately  equal  to  the  sum  required  to  finance  their 
increased  oil  bill,  though  deviations  from  this  "equ i I i b r i ur"  may  easily 
occur.  Other  European  countries  may  fall  in  this  category  or  in  the  third 
category  which  is  the  one  that  loses  deposits  and  suffers  from  imperfect 
recycling.  Most  of  the  developing  countries  certainly  fail  into  this  third 
category. 

In  conclusion,  frictions  in  the  financial  sector  are  bound  to  occur 
in  various  forms.  They  will  be  reflected  in  size  and  concent  rat  ion  of 
financial  institutions,  in  the  level  and  structure  of  borrowing  interest 
rates,  in  excess  demand  and  supply  of  various  financial  assets,  and  of 
course  in  creditworthiness  of  some  countries.  Perfect  recycling  among 
countries  is  not  enough  to  avoid  such  frictions,  and  as  we  have  seen  in 
the  "one  country"  case  international  recycling  may  not  occur  perfectly 
due  to  the  lack  of  an  efficient  international  monetary  system.  This  may 
have  implications  reaching  beyond  the  financial  sector,  into  the  real 
sector:  employment,  trade,  and  economic  growth.  We  shall  refer  to  the 

real  sector  in  the  following  section. 


2 . Real  Economic  Frictions  in  the  Oil  Importing  Countries 
We  shall  deal  with  real  economic  frictions  in  two  sub-sections: 
first,  with  regard  to  that  part  of  the  increased  oil  bill  that  Is  not 
used  to  increase  imports  to  the  oil  producing  countries  (OPC)  and 
second,  with  regard  to  ^ne  other  part  that  finances  such  an  increase  of 
i mpor  ts . 
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•I ) Increase  in  Import  by  Oil  Producing  Countries 

In  a frictionless  world  discussed  in  the.  preceding  chapter,  we  have 
concluded  that  in  order  to  achieve  a new  full  employment  ecottcmic  equili- 
rium,  at  the  lower  real  national  income,  the  oil  importing  countries 
should  increase  their  domestic  investments  by  80  percent  of  their  in- 
creased oil  bill.  (Eighty  percent  is  just  an  example.  Actuaily  it  is  the 
marginal  propensity  to  consume  and  spend.)  This  closes  the  deflationary 
gap  created  by  the  reduced  domestic  consumption  and  spending  which  results 
from  the  decline  in  the  real  national  income.  The  friction  arises  from 
the  simple  fact  that  there  are  no  indigenous  incentives  to  increase  the 
domestic  investment  at  such  a high  rate.  With  the  gloomy  expectations, 
investment  may  well  go  down  rather  than  increase.  As  a result,  the 
deflationary  gap  will  create  greater  unemployment  and  further  reduction 
of  output. 

In  order  to  prevent  this  serious  unfavorable  development,  the 
aggregate  demand  of  the  economy  should  be  increased.  This  is  achieved 
in  two  ways. 

(1)  A decline  in  the  interest  rates  which  may  encourage  investment 
and  private  consumption.  However,  historical  experience  shows  that  in 
periods  of  gloomy  expectations,  declining  interest  rates  have  a limited 
effect  (If  any)  on  aggregate  demand. 

(2)  An  increase  of  government  expenditures  on  investment  and  on 
public  consumption  to  make  up  for  the  deflationary  gap  (a  case  which  we 
Investigated  in  Appendix  3,  and  incorporated  into  Table  h5).  This  can 
be  accompanied  also  by  a reduction  of  taxes. 
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Takinq  viqorous  steps  by  the  gcverntnents  to  reduce  the  deflationary 
gap  and  prevent  an  increase  of  unemploymenl  is  a very  difficult  political 
problem  in  a period  of  cost-push  inflation  that  persists  today  in  many 
countries.  We  have  here  an  unfortunate  combination  of  unemployment  with 
inflation  which  is  enhanced  h\>  the  increased  deflationary  gap.  If  the 
government  follows  an  expansionary  fiscal  and  monetary  policy  in  order  to 
reduce  the  inflationary  gap  they  may  succeed  in  preventing  a significant 
increase  in  unemployment  but  much  increase  the  rate  of  inflation.  While 
the  increased  inflation  will  be  easily  detected  to  the  government  expan- 
sionary policy,  the  success  in  preventing  a further  increase  in  unemploy- 
ment will  not  be  politically  appreciated  simply  because  this  avoidance  does 
not  become  obvious.  Moreover,  when  some  unemployment  already  exists 
for  other  reasons  the  governments  may  be  incorrectly  blamed  for  crediting 
inflation  while  not  succeeding  In  reducing  unemployment  while  in  (act  they 
might  have  succeeded  in  preventing  a further  increase  in  unemployment. 

But  this  is  not  recognized.  On  the  other  hand,  lack  of  vigorous  steps 
against  the  Inflationary  gap  may  result  in  Increased  unemployment,  which 
again,  will  be  held  against  the  government  policies.  Being  caught  in 
such  a "flation  trap,"  governments  may  switch  quite  erratically  from  or.c 
policy  to  its  reverse,  neutralizing  its  own  actions  and  contributing 
merely  to  increase  economic  instability.  Meanwhile  the  economies  will 
face  a combination  of  inflation  and  unemployment.  Thus,  the  net  effect 
of  the  increased  oil  bill  will  be  split  between  some  upward  push  of 
inflation  and  some  downward  push  of  employment.  One  should  also  note 
that  these  problems  are  bound  to  develop  under  the  assumption  that  the 
process  of  recycling  the  capital  will  work  perfectly.  If  it  does  not, 
it  will  add  further  frictions  to  the  real  economic  sectors  as  discussed 


above. 
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b)  Incroobej  imports  by  the  Qi|  Producing  Countries_ 

The  increase  in  consumption  and  investment  in  the  oil  exporting 
countries  means  an  increase  in  the  imports  from  the  rest  of  the  world, 
which  entails  an  increase  in  the  exports  of  the  oil  exporting  countries. 

As  we  have  seen,  in  this  case  the  decline  in  domestic  consumption  and 
spending  in  the  oil  impo'ting  countries  releases  reserves  for  export  to 
the  oil  producing  countries.  In  a frictionless  world  this  is  thf;  most 
favorable  case  because  it  will  exactly  neutralize  the  frictions  of 
aggregate  Imbalance  we  have  seen  above  in  the  real  sectors  of  the  import- 
ing countries.  However,  even  this  case  is  subject  to  frictions  which 

result  mainly  from  the  following  factors: 

(a)  The  commodity  composition  of  the  increased  demand  of  the  oil 
producing  countries  Is  not  Identical  to  that  of  the  reduced  demand  to  the 
oil  Importing  countries  (OIC).  Thus  in  order  to  match  it,  structural 
changes  in  the  economy  of  the  OIC  are  required  before  a stable  equilib- 
rium is  received. 

(b)  The  distribution  of  the  increased  demand  for  Imports  to  the  oil 
producing  countries  from  the  OIC  does  not  necessarily  match  the  decline 
in  demand  within  the  OIC  on  a country  by  country  basis.  This  is  shown 

in  the  following  table: 

u\  m UZ  TOTAL 

Country gJ 

Reduced  domestic 
aggregate  demand 

Increased  export 

Net  change  in  aggregate 
demand  .. 


-1 

-2 

-3 

-6 

+3 

+ 1 

+2 

+6 

+2 

-1 

-1 

0 
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-s  reduced.  The  second  row  shows  the  distribution  of  demand  for  OPC 

^>'1  importinq  countries.  Thus  country  H\  face-  .,n  • 

y facts  an  increase  in  exports 

re  cl  ter  than  a dec  I i np  n f * » t-  ^ 

omestic  aqg regate  demand  while  countries 
ace  net  declines.  This  creates  a demand  inflationary  gap  in 
country  H\  and  a deflation  gap  in  countries  n and  n.  The  latter 
--trios  thus  faoo  tho  sa^e  Mnd  of  rea,  frictions  discussed  i„  the  pro 

--d,  suh-section.  and  this  is  despite  the  totei  a, predate  de.nd  for 

all  the  countries  is  balanced  Ar  the* 

• At  the  same  time  country  //|  faces  a new 

problem  which  has  not  appeared  before  i o 

e.  i.e.,  a demand  inflation.  in 

order  to  reduce  it.  restrictive  fiscal  and  „K.netarv  policies  „ust  he  in,- 
P e-nted  in  order  to  reduce  the  doe^stic  apprepate  demand  for  consu^tio 

-.P»oste.nt.  -P-PrPovern.ntsareahietofo„o„suchapoMcv„it, 

™ti.in,  is  a hip  puestion,  despite  the  fact  that  with  fuiie.p,of- 

- .3  easier  political, v to  i^pie^n,  this  poiicv  as  compared  to  the 
case  where  deflationary  forces  existed. 

Stable  epuilihriu™  a^np  these  countries  wii,  he  reached  only  if 

'he  OIC  themselves  neutralize  these  balances  i e 

ces,  I.e.,  that  country  H\  import 

from  country  §2  and  n.  In  order  for  this  m 

his  to  happen,  changes  in  exchanqe 

rales  must  take  place  so  that  in  country  if]  the  n.  • ^ 

. ^ currency  is  revalued  and 

in  ffl  and  tfZ  devalued.  While  this  i 

this  development  may  very  well  happen,  the 

period  involves  painful  costs  of  adjustment. 
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C . Cone  Ujs i ons : 

(1)  Accumulation  of  capital  in  excess  of  domestic  uses  will  continue 
to  take  place  even  if  prices  decline.  At  low  prices  capital  accumulation 
will  be  concentrated  mainly  in  the  hands  of  Saudi  Arabia  and  the  other 
Arab  sheikdcxns.  Net  surpluses,  i.e.,  positive  accumulation  at  any  price 
level  will  continue  well  into  the  future  despvte  the  economic  growth  and 
the  increasing  absorption  capacity  of  the  oil  producing  countries.  However, 
the  magnitude  of  the  accumulation  depends  on  the  price  level.  Thus,  the 
recycling  process  will  take  place  over  a long  period  of  time. 

(2)  Perfect  recycling  by  transfer  of  asset  ownership  and  creation 
of  financial  liabilities  will  not  solve  the  whole  economic  problem.  The 
decline  in  real  income  will  reduce  aggregate  consumption  and  spending  and 
create  a deflationary  gap.  Rather  than  helping  to  cut  the  Inflation  (cost 
push  inflation)  it  will  increase  unemployment. 

(3)  Perfect  recycling  among  countries  may  not  work  well  because  of 
the  inefficient  monetary  system. 

(k)  Even  if  the  perfect  recycling  among  countries  does  v;ork  well. 
Internal  financial  frictions  are  expected. 

(a)  Due  to  movement  of  funds  from  small  to  large  financial 
insti tut  I ons ; 

(b)  Due  to  erratic  changes  In  the  borrowing  rate  structure; 

(c)  Due  to  rapid  changes  ,-■>  the  demand  structure  for  financial 
assets. 

(5)  Combining  imperfect  recycling  among  nations  and  financial  fric- 
tions within  countries.  It  is  not  Improbable  that  the  financial  system  will 
face  dramatic  problems,  such  as  bank  failures  and  deterioration  of  the 
system's  credibl 1 Ity. 


166 


HI“2239-RR 


(6)  A prudeiit  monetary  and  financial  policy  under  international  co~ 
operation  can  technically  prevent  this  crisis.  It  is  questionable,  how- 
ever, whether  such  cooperation  will  be  achieved. 

(7)  Governments  face  "flation  traps"  where  cost  inflation  and  un- 
employment simultaneously  exist.  Flation  traps  are  compounded  by  in- 
creased oil  prices.  It  is  questionable  whether  governments  will  succeed 
in  dealing  successfully  with  this  dilemma. 

(8)  Due  to  the  increased  imports  to  the  oil  producing  countries, 
there  will  be  an  increase  in  the  volume  of  i>n  ternat  iona  I trade  that  will 
constitute  in  the  next  2-3  years  some  35  percent  of  their  oil  revenues, 
while  this  development  facilitates  the  recycling  process,  it  creates  prob- 
lems of  adjustment  in  the  real  sectors.  Some  countries  may  face  excess 
demand  for  exports,  and  the  recycling  among  the  oil  importing  countries 
will  be  required  in  increasing  magnitudes. 

(8)  The  process  of  international  adjustment  will  require  changes  in 
exchange  rates  (devaluation  and  revaluation).  The  system  of  floating 
exchange  rates  is  more  efficient  than  some  system  of  fixed  rates  in 
dealing  with  this  process. 

(10)  There  will  be  a trend  toward  a decline  in  the  real  interest 
rates,  but  due  to  inflation  the  nominal  rates  may  remain  high. 

It  should  be  emphasized  that  these  problems  are  objective  implications 
of  Che  increased  oil  prices.  They  are  expected  to  develop  even  if  the 
oil  producing  countries  cooperate  with  the  western  world  by  smoothing 
the  recycling  process  and  avoiding  the  use  of  financial  power  to 
threaten  the  economic  world. 
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Appendix  1 

THE  PRICE  ELA‘TICITY  OF  SUPPLY  IN  THE  NORMAL  kS 

In  recent  years  several  attempts  have  been  made  to  estimate  the 
price  eiasticity  of  suppiy  in  oil  and  gas. 


A-  Fisher's  Estimates 

The  first  extensive  study  was  made  by  Frar.l'Iln  M.  Fisher. 

I . 

Oil  supply  elasticity  Is  the  sum  of  three  partial  elasticities; 

A.  The  price  elasticity  of  wildcat  drilling. 

B.  The  price  elasticity  of  he  success  ratio. 

C.  The  price  elasticity  of  the  average  size  of  discovery. 

Since  total  discovery  Is  a product  of  the  rate  of  wildcat  drilling, 
the  rate  of  success  ratio  and  the  average  size  of  discovery,  the 
overall  supply  elasticity  is  the  sum  total  of  these  three  partial 
effects.  Fisher's  estimates  are  given  below. 

SUPPLY  OF  RESERVES;  OIL  AND  GAS 

Estimate  Estimate  Estimate 


A.  Price  elasticity  of  wildcat  drilling;  +2.85  +2.^*5  +2.27 

B.  Price  elasticity  of  success  ratios:  -.36  ~»39 

C.  Price  elasticity  of  average  size  in 

productive  discoveries:  -2.16  -1.63 


The  resulting  price  elasticity  of  supply  Is: 
Highest  estimate;  n^  -*  2.05  - .36  - 1.63  - .86 
Lowest  estimate:  n^  - 2.27  - .39  - 2.16  » -.32 


*F.  M.  Fisher,  S^pjy  and  Costs  In  the  U.S.  Petroleum  lnd.i.;tru 
Res_ources  for  the  Future..  Baltimore.  Md. . .lotm 
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• uio  Therefore,  the  estimate  is 
octimate  is  inconceivable.  Th 
The  negative  estimate 

letween  0 and  +.86. 

?.  Natural  Gas 

is  . joint  product.  v.ith  oil , of  drilling  and 

Huturai  gas  ,s  a doi  dri  1 1 lag 

discovery.  Therefore,  the  pr.ce  elas.,c, 

elasticity  of  the  average  site  of  gas  discovery  per  produc  e 
wildcat  drilling  was  estimated. 

Estimate  1: 

Estimate  2;  -1.55 

. ,he  lowest  elasticities  of  gas  supply 
Accordingly,  the  highest  and  the  lowest 

were: 

H . 2 85  - .36  - *-55  “ -S'* 

Highest:  - 2-05 

. 2.2V  - .39  - 2-0'  - '-’5 
s 


Hence,  the  range  is:  0 - +.94. 


3.  Conclusi_on 

Fisher  concludes  that  the  best  estimates  are: 

Oil:  +.3 

^ f r to  the  1950s.  the  estimates  should  be 

Since  these  findings  refer  to  the  1950 

the  1970s  and  1980s. 

adjusted  downward  to  refle 
R Erickson  and  Spann’s  Estimate^  ^ 

Erickson  on  the  basis  of  Fisher 

Another  study  was  made  by  „Hinalv 

Its  were  re-evaluated  and  adjusted  accordingly, 
findings,  whose  result 
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Erickson  revised  Fisher's  elasticity  of  supply  frvom  an  estimate  of  +.3 
to  an  estimate  of  +.91- 

Further  elaboration  of  these  analyst  were  made  by  Erickson  and 
Spann,*  whose  own  estimates  were  as  follows: 

1.  on 

A.  Wildcat  Drilling:  +1.1<8 

B.  Success  Ratio:  -.23 

C.  Average  Discovery  Size:  -.^2 

n = l.i^S  - .23  - .'<2  = +.83 
®(ol 1) 

2 . Gas 

A.  Wildcat  Drilling:  +.35 

B.  Success  Ratio:  +.01 

C.  Average  Discovery  Size:  +.33 

n , .»  +.69 

s(gas) 

With  respect  to  gas,  Erickson  and  Spann  modified  their  estimates 
of  elasticities  from  +.69  to  .5  (p»  117  1 1^  1 d . ) . 

3.  Cross  Elasticities 

Erickson  and  Spann  also  calculated  cross-elastl c? ties  as 
fol lows : 

Cross-elasticity  of  oil  supply  with  respect  to  natural  gas 
price:  +1.07.  Thus  a one  percent  Increase  In  the  price  of  gas 

was  found  to  be  associated  with  a 1.07  percent  Increase  In  oil 
discovery.  However,  gas  cross-elasticity  of  supply  with  respect 
to  oil  price  was  found  to  be  negative  (-.25).  Thus  a one  percent 
Increase  In  the  price  of  oil  was  associated  with  a .25  percent 
decline  In  gas  discovery. 

’^Erickson,  E.  W. , and  Spann,  R.  M. , "Price,  Regulations  and  the  Supply 
of  Natural  Gas  In  the  U.S.,  " In  Resources  for  the  Future,  Keith  Brown,  ed. 
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C.  Mancke's  Estlm^^tes 

A study  by  Mancke“  presented  another  method  of  estimating  the 
price  elasticity  of  supply.  This  method,  however,  provides  results 
which  are  very  sensitive  to  certain  strong  assumptions.  Mancke  found 
that  the  price  elasticity  of  supply  In  the  A8  must  be  far  greater  than 

+1.0.  In  particular,  he  concludes  that  che  expected  long-run  real  cost 
of  oi 1 was : 

0)  Some  unknown  quantity  of  "lower  oil:  $2.51/bbl 

(2)  Off-shore:  $l.i»2/bbl. 

(3)  The  remaining  oil:  less  than  $2.51/bbl. 


To  reflect  197^  prices,  the  above  must  be  Increased  by  50  percent. 


D.  Conclusion 

While  these  studies  leave  a wide  range  of  estimated  price  elasticities 

of  supply  for  oil  and  natural  gas,  all  indicate  a greater-than-zero  elas- 

ticitiy.  From  these  estimates,  the  most  reasonable  conclusions  are: 

For  oil:  between  .3  and  .8 

For  gas:  .5 

However,  these  data  refer  to  normal  sources  of  oil  In  the  ^8  states  dur- 
ing the  1950s  and  therefore  are  based  on  price  fluctuations  In  the  low 
range  (i.e.,  between  $1  and  $3  per  barrel  of  oil).  Had  these  findings 
been  applied  Indiscriminately  to  the  1970s  and  1980s,  a reduction  of 
the  elcitlclty  estimates  would  have  been  required.  But  at  prices  higher 
than  $Vbbl.,  there  Is  a greater  Incentive  for  exploration,  so  that  the 
above  estimates  may  be  relevant  to  the  higher  price  levels.  Consequently 


thP  II  "J^®/-0'79-Run  Supply  Curve  of  Crude  Oil  Produced  In 

the  U.S.,  Antitrust  Bulletin.  Winter  1970,  pp.  727-56. 
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the  following  conclusion  is  made: 

At  a price  of  $3/bbl.,  output  declines  by  2 percent  of  the  1973 
outf>ut.  At  higher  prices,  output  increases  from  the  lower  base,  reflect- 
ing price  elasticity  of  +.3. 


le**^**^!*^'*.’ 
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Appentli  x 2 

THE  METHODOLOGY  OF  ESTIMATING  THE  ENERGY  DEMAND  FUNCTION  FOR  I98O 

A.  Price  Effect  ond  Incone  Effect 

In  order  to  project  energy  consumption  in  I98O,  estimates  of  the 
following  variables  are  required:  (1)  the  change  in  income  from  J973  to 
1980‘  (2)  the  change  in  prices  during  that  period;  and,  (3)  price  and 
income  elasticities  of  the  demand  for  energy. 

The  sum  total  of  energy  consumption  in  1973  is  defined  by  Z-jy  Con- 
sumption in  1980  (ci  ) at  constant  prices  is  defined  as  the  sum  of  con- 

80  

sumption  in  1970  plus  the  change  in  I98O  consumption  attributable  to 
changes  in  i ncome,  ACy.  Thus 
(I)  cl^  - . 4Cy 

Consumption  in  ’980  at  actual  prices  (C^  ) is  defined  as  the  sum  of  c' 

^ 80  80 

and  the  change  in  I98O  consumption  attributable  to  changes  in  pr i ces , 

ACp. 

Hence : 


■M 


(2)  = CgQ  + ACp  = C^j  + ACy  + ACp 

There  fore : 

io  ■ ^80  “ 

The  price  effect,  Cp,  comprises  two  components,  respectively 

ACPI:  the  price  effect  of  the  consumption  level  of  1973* 

and  ACP2:  the  price  effect  on  the  increase  in  consumption  resulting  from 
the  increase  in  income  over  the  period.  Thus,  ACP2  is  the 
price  effect  on  ACy.  Therefore, 

ACP!  is  independent  of  income  elasticity,  while  ACP2  is  a function 
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B • Alternative  Demand  Models 

The  elasticities  of  income  and  price  which  were  estimated  from 
empirical  studies  rc'cr  to  past  fluctuations  in  prices.  They  are  all 
based,  therefore,  on  relatively  low  and  declininf^  prices,  and  reflect 
onl/  that  section  of  the  demand  cdrve.  Estimating  the  demand  at  higher 
prices  requires  certain  assumptions,  notably  the  manner  In  which  the  price- 
elasticity  changes  along  the  demand  curve.  Two  methods  were  opr  ied  in 
the  investigation  of  price  elasticity.  One  assumed  that  the  arc-elasticity 
in  the  section  between  the  low  and  high  prices  is  equal  to  the  empirically 
derived  elasticity  estimates.  The  second  assumes  that  the  demand 
curve  is  a combination  of  a fixed,  minimum  demand  and  a quantity  that  does 
depend  on  prices,  whose  elasticity  is  constant  and  equal  to  the  empirical 
estimates.  We  shall  investigate  In  detail  these  two  demand  .nodels. 


I • The  Arc-Elasticity  Demand  Model 
Arc  elasticity  is  defined  as: 


Np 


^1  ~ Qq 
Ql  + Qq 
P]  ■ Po 


where  P = price  and  Q = amount  demanded. 

This  formulation  provides  a measure  of  the  elasticity,  for  a change  in  the 
price  from  Pq  to  Pj  associated  with  a change  in  Jihe  consumption  from  Qq 
to  Qj ; thus  it  is  a measure  of  the  average  e lasti ci ty  for  the  section  of 
the  demand  curve  between  po|f»t  0 and  point  I.  Applying  this  formula 
to  the  consumption*  of  energy  iii  I980,  we  have 
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(M  Np 


ACP 


80 


Pq  + P, 


This  can  be  rewritten  to  yield 


Np 


Peo  3 


Cya  + ACy  + + ACy  + ACp  p^^^  - 3 


Where  Pq  = 3 and  P2  = pgQ. 
Finally, 


(5)  Np  = ACp  . PBQ  3 

2C-,  + 2ACy  + ACp  • p„.  - 3 


'73  ' *'fiO 

If  it  Is  assumed  that  income  ^rows  at  a rate  of  k percent  per  year, 

7 


then  Income  in  1980  will  equal  (1.04)  , or  1.316  more  than  the  income  in 
1973,  i.e.,  ygQ  * l«316y^j. 

1 ncome  elasticity  of  the  demand  for  energy  is  defined  as 

(6)  ACv  AC^ 


ACy  ACy 

C73  ^3 

"v  - • — iTT 

y?3 


This  last  equation  becomes 

(7)  ACy  - .316  • Ny  . C73 

Substituting  in  equation  (5)  and  assigning  a base  of  100  to  C73,  yields 


(8)  .. ^Cp  Pfln  3 


" 200  + 2(jl.6)Ny  + ACp  * p““  - 3 

80 


Solving  for  the  price  effect,  we  obtain  t!^s  expression; 


(9)  Np(200  + 63.2Nv) 

ACp  - + 3> 

Np 


CjiH). 

\Pu  - V 


I 
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Assuming  PgQ=  9,  Np  = -.2  and  fly  = 1.25,  the  perr.entage  increase  in 
1980  consumption  can  be  calculated  by  adding  the  income  and  price  effects 
together.  From  equation  (7),  the  income  effect  (in  percentage  terms)  Is: 
ACy  = .316(1 .25)100  = 39.5 

The  price  effect  (equation  (9))  in  percentage  terms  is: 

Ar.  - -.2(200  + 63.2(1.25))  -.2(279)  ^ 


my 


Summing  the  combined  price  and  income  effects  on  consumption  yields  a 
li».l  percent  increase  in  consumption  in  1980. 

Furthernvjre , the  price  effect  can  be  subdivided  into  Its  two  components 
as  fol lows : 


Obtain 


^80  ■ V 


63.2  » Ny  • Np 
>.•^80  V 


ACp.  + ACp2 


In  tht'  abcive  example 

200(-.2) 

ACPi  - -JX-  = 


-18.2 


and  ACp^  =7.2 

Confl'ming  that  ACp  * ACpj  + ACp2 

by  -25. - (-18.2)  + (-7.2) 

Percentage  changes  In  I98O  consumption,  divided  into  its  price  and 
income  effect  components,  were  calcula'  d for  the  following  combinations 
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of  Ny,  Np,  and  I98O  prices. 

Ny  = .5,  .75.  1 . 1 .25.  1 .5 
Np  = -.1 , -.2.  0.35.  -.5 
^30=  3.  6,  9.  12 

2 • The  Fixi^d  Minimum  Demand  Model 

Now  assume  that  the  demand  curve  for  energy  is  as  foiiows 
- DIAGRAM  I 


It  Is  assumed  here  that  a minimum  demand  of  Is  essential  to  any  given 
economy.  It  is  further  assumed  that  such  a minimum  demand  is  independent 
of  the  level  and  movement  of  prices.  Even  if  prices  reach  extraordinarily 
high  levels,  demand  will  not  faP  below  Q . However,  should  prices  decline 
the  consumption  will  increase  from  up,  in  such  a manner  that  the  elas- 
ticity of  the  demand  curve  in  the  section  to  the  right  of  Q,^  is  constant 
and  equal  to  the  empirically  derived  estimates  of  elasticity. 

This  demand  function  can  then  be  rewritten  as  foiiows: 

In  order  to  specify  the  function,  estimates  of  the  parameters  and  K 
need  to  be  obtained.  For  this  purpos?.  empirical  estimates  of  the  price 
elasticity,  Np,  are  used. 
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P'''ce  elasticity  of 

= "-^'-on  ,s: 

<T'^ 


Np)Q 


follows  that 

«H  = 0 

‘•etting 

' '^73  - 100, 

<1  - NpJloo 
's  a percentage  of  t(> 

’'  .p.  «HC.  ,-t  . t 

on  ,:jr to 

‘°  saacifv  K r '■  ''f"'-  Oefini  ^ *0  parcel 

^'oae  ^ ^atae„,t"r’ 

' "^and  f„„„, 

P « /< 

Q~^  ' 

Fn  . ^ " PQNp 

" '573  P ;s  ^ 

equal  to  $3  , 

'^®f’ce,  fo,.  ...  ‘ ^“PPose  Np  = . . • 

“'  '''■a  eaenpln  the  a,  ' ''  thet  a , 

P . 60  ‘‘'"aPd  function  , ^ 

ir--3!r  " ''  'Paalfied, 

“=  therefore  plot  „ . 

'''^^’“'-''■c-fvate  " curve  a 

^'■p-alastlcity  f ^ '■■’'her  then  s ^""'aa'ate 

'^or  the  enM  Settle  for 

^-'"-a'ao  .he  eh  """• 

="'’=''a'a  uhich  ,3  3h  '=  ■ p2  * 80,  end 

tehle.  ^ ■’'"and 


~Q  - Qu 

'~Q ('  - S 
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TABL(.  I 


PRICE,  P 

QUANTITY 

' PRICE  ELASTICITY 

3 

100 

' -.2 

k 

95 

-.157895 

5 

92 

-.1301135 

6 

90 

-.111111 

7 

88-i»/7 

-.09677^ 

8 

87.5 

-.08571^3 

9 

86-2/3 

-.076923 

!? 

86 

-.0697675 

85-5/11 

-.0638298 

L 12 

85 

-.0588236 

As  can  be  noted  in  this  example,  the  price  elasticity  which  was  estimated 
empirically  at  low  prices,  falls  gradually  with  the  increase  in  prices. 

In  fact,  it  approaches  zero  as  demand,  Q,  approaches  the  indispensable 
demand,  (80  in  this  example).  This  demand  model  was  applied  to  the 
same  combinations  of  income  and  price  elasticities  descr'bed  above. 

C . Selecting  the  Demand  Mode!*^- 

On  the  basis  of  the  above  models,  twenty  different  demand  curves 
were  simulated,  each  represent  one  of  twenty  combi nat . ons  of  four  price 
elasticities  and  five  income  elasticities.  Each  of  the  twenty  demand 
curves  from  the  first  model  was  compared  with  its  counterpart  from  the 
second  model.  The  typical  relationship  is  illustrated  in  the  following 
table. 

TABLE  2 


Q,  Q2 


3 

131.6 

131.6 

6 

115.1 

118.4 

9 

107.1 

114.1 

12 

103.^ 

111.9 

T 
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" table,  the  two  demand  schedules  are  predicated  o 
--  -a. 

and  .he  rate  Of  k - '973  is  set  a. 

growth  of  Income  is  assumed  to  be  /,  ne 

The  difference  between  th 

these  two  demand  schedules  li  • 

P^-^ation  of  the  price  elasticities  as  fo  d • . . ^ 

Q|  schedule,  this  elasticity  w """  studies.  For  the 

only  to  the  ,o«tr  price  poipt  (P-„,  ^ 

-Maes  .nadoa, as  pr  ce  L 

5.7  (and  reaching  teco  at  eer.  hi  h . 

n..  . ^ prices), 

anaivsis  i„  this  stady  proceeds  on  the  basis  of  ,h 

-^a..  aapeciaiiy  since  the  espirical  esf 

- Wiv  refer  to  the  io„pr,pe^.„,,,  — 'asUcities 

aspect  that  higher  prices  win  i ""  Paasonable  to 

— '-sP^-eyertohel 

consumption  was  already  col  'fcrthTcT^” 

- -a  -fpin  „m  be  increasingly  unresponsiri 
increases.  Hence  rh«  • additional  price 

icnce,  tne  Price  ei^c«..* 

the  price  increases.  ^ ° expected  to  decrease 

The  following  five  r.aki 
ca.i^ted  de^nd  schedules.  ZT"' 

twenty  demand  curves  (not  • ^ ^ hy  five  diagrams  of  these 

es  (note  again  that  the  tahi^c  . 

Passed  ,n  percentage  where  th  " - 

3 nere  the  Consumption  in  iq7^ 

'.'cnefore  constitute  a basis  to  der'  " 

"PPate  adjustment  of  the  ddantitierrrbasro"f  7'“"' 
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TABLE  3 

SCHEMATIC  DEMAND  SCHEDULES 


2.1  Income  Elasticity  = . 


Quant  I ty 


Price 

np=  -.10 

np*  -.20 

np«  -.35 

3 

1 15.8 

115.8 

115.6 

6 

IIO.O  ' 

10i».2 

95.5 

9 

108. 1 

100. i» 

88.8 

12 

107. 1 

98.il 

85.  ii 

Highest 

(Qm) 

10i|.2 

92.6 

75.3 

2.2  Income  Elasticity  = 


HI-2239-RR 


2.3  Income  Elasticity  = 1.0 


3 

6 

9 

12 

Highest 

(Qm) 


131.6 
125.0 
122.8 

121.7 

118. 


np=  -.20 

! np=  -.35 

fnp=  -.50 

I31.6 

131.6 

1 

' 131.6 

118.^ 

108.6 

98.7 

1 U.  1 

100.9 

1 87.7 

111.9 

97.  1 

82.3 

105.3 

85.5 

65.8 

2.1*  Income  Elasticity  = 1.25 


139.5 

132.5 
130.2 
129.0 

125.5 


-.20 

np*  -.35 

Hp=  -.50 

139.5 

139.5 

139.5 

125.6 

115. 1 

10^.6 

120.9 

107.0 

93.0 

118.6 

102.9 

87.2 

111.6 

90.  7 

69.7 

2.5  Income  Elasticity  = I.5 


132.7  I 


-.20 

np=  -.35 

np*  -.50 

1^7.i» 

147. 4 

lA7.li 

132.7 

121.6 

110.6 

127.8 

113.0 

98.3  1 

125.3 

108.7 

92.  i ' 

117.9 

95.8  j 

1 

73.7  1 

DEMAND  CURVES;  INCOME  EL 


69.75 
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The  preceding  tables  and  diapra.s  iMustrate  expected  consemption  in  1980 
nS/T-lOO),  given  certain  elasticity  assumptions.  Notably,  even  with  a 
low  price  elasticity,  consumption  in  1980  will  not  rise  significantly  if 
the  income  elasticity  is  small.  Furthermore,  if  the  price  remains  at  $9 
and  if  the  income  and  price  elasticities  are  at  the  medium  range  of  the 

current  estimates,  then  total  consumption  in  I980  will  be  between  10  and 
20  percent  higher  than  in  1973. 

The  three  following  graphs  show,  for  three  different  price  levels 
(S6,  59  and  $12),  the  expected  demand  for  1980  at  all  combinations  of 
income  and  price  elasticity.  The  upper  line  (for  np  . o)  actually 
represents  the  expected  demand  for  I980  at  the  original  price  level  of  $3. 
The  diagrams  show,  for  example,  that  at  P=S9.  1980  consumption  will 
remain  at  the  ,973  level  if  the  price  elasticity  is  -.2  and  the  inco™ 
elasticity  Is  about  0.7,  o,  „.  shows  that  If  the  price  elasticity  is  -.35, 
then  the  incne  elasticity  is  about  ,.3,  and  so  on  for  any  other  combination 
of  this  type.  The  diagram  shows  further  that  at  P.$I2,  1980  consumption 
will  not  he  greater  than  ,973  consumption,  as  long  as  the  Income  elas- 
ticity is  not  greater  than  one,  and  the  price  elasticity  is  not  smaller 
than  -.2.  Thus  we  need  to  have  a high  income  elasticity  combined  with 

a low  price  elasticity  to  see  any  substantial  increase  in  demand,  at 
high  prices. 


ib:'"  ,x. 


DIAGRAM  7 
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APPENDIX  3 

REAL  ECONOMIC  EFFECT  ON  OIL  IMPORTING  COUNTRIES 
(No  Frictions) 

Take  an  economy  under  equilibrium  with  full  employment  before  the 
oil  price  rise.  Its  aggregate  >iimand  (E)  as  a function  of  the  GNP  (y) 
is  shown  by  the  Eq  line.  The  marginal  propensity  to  consume  (mpic)  is 
given  by  the  slope  of  the  E line.  (For  simplicity,  all  other  marginal 
propensities  to  spend  are  assumed  to  be  zero).  The  full  employment 
real  national  income  is  Yp  (point  M) . 

Assume  the  increase  of  oil  price  entails  a greater  burden  of  pay- 
ments abroad  of  $1  billion.  This  means  that  the  real  domestic  national 
income  of  full  employment  declines  by  $1  billion,  from  yp  to  yp*» 


DIAGRAM  1 


>•<  < u,^SU'«  <S*Vit  *R«|. 
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Real  Domestic  GNP:  -| 

Consumption:  -.8 
Total  investment:  -.2 

(Domestic  investment:  -t  .8,  Foreign  investment:  -1.0). 
National  Savings:  ~.2 

perfect  recycling,  the  balance  of  payments  deficit  will  be 

financed  by  a transfer  of  OPEC  funds  of  $1  b fo  rh  • 

>1  b.  to  the  importing  country 

and  purchase  of  assets  ther#> 

oDocLa  [Here  at  this  amount. 

3.  '-ease  in  government  spending:  simi  lar  to  case  2.  However 
-V  «o„ar  spent  on  pvHiic  consus^tion  rather  than  investa«„t.  „i„ 

raselt  ,n  a SI  less  increase  of  domestic  Investment  and  $1  further  de- 
dine  of  national  savings. 

„__3ese  three  possible  outcomes  are  su^arlted  In  the  following  table 
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TA8LE  I 

N£L_CHANCES  iN^BFg^  FCO^ipCJi)^^ 
(Per  $1  bill,  of  01 1 Dill) 


EXPORT 

' w ■ 

INVESTMENT 

H) 

government 

CONtllMPTinu 

Peel  National  Income 

Iriport 

Export 

Consumption 

*1.0 
♦ 1.0 
♦ .8 

- .8  I 

-1.0 

♦1.0 

0 

- 8 

-1.0 
♦ 1.0 
0 

Pofflestic  Investments 

' 0 

1 ♦ .8 

0 

1 0 

foreign  Investment"^ 

- .2 

-1.0 

-1.0 

Total  Investments 
National  Savings 

- .2 
- .2 

- .2 
- .2 

-1.0 

-1.0 

*Thls  Is  the  IncreiiorS 

— 1 — 1 

current 


»or  reduced  surplus)  In  the 


’“bject  to  the  flnendal  recycling. 
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